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Boemg Realty Corporatron {BRC} has investigated the groundwater at the Former C-6 fac111ty

- {Site) located in'Los Angeles, California (Figure 1). Investigations have shown the presence .
- of volatile organic compounds (VOCs) in groundwater in-certain areas of Lot 8, located in the .
northern area of Parcel C of the Site. . To facilitate groundwater remediation, injection of -
" amendment solution into the impacted’ groundwater was selected to promote In—Srtu
-broremedlatronoftheVOCs . I T PRI

. 166 amendment wells (AWs) and six groundwater monitoring wells (MWSs) at the Site. The
~well installation data for the. AWs.and MW are presented in Table I. The system is to be - .
- installed in Lot 8 of Parcel C.and Parcel A in the northérn portion.of the former Bu11d1ng 1/36 -
-area. The AWs and: groundwater MWS locatrons are- shown on Frgure 2 ....... g

: The number anid Tocation of the 166 AWS is 1nc1uded ina work plan erititled, Building 1/36 .

" Area (Parcel C) Souirce-Area Groundwater In-Situ Reactive Zone Pilot Study Workplan dated
10 May 2002 was prepared by Arcadis G&M, Inc. (Arcadisy and submitted to the: California - =~
~Regional Watér Quality Control Board - Los Angeles Region (LARWQCB). This work plan.
“was approved by the LARWQCB-in a letier dated 29 Ociober 2002. The Siie descripiion,

- geology and hydrogeology are described in that work plan. .. SRR y '

o The purpose of this Implementatron Planis to provrde a coricise technical plan, decrs1on o
- criteria and standard operating procedures (SOPs) to be used during the 1nsta11atron of the :
© AWs and MWs in the B-Sand and C Sand.at the Site. "

1.2 Remedlatlon Desrgn Concept

The purpose of the AWs is (0 provrde a mechamsm to-deliver carbohydrate solution t0 target

- groundwater: impacted with ' VOCs in ‘the B-Sand and C-Sand water bearing units. A'total of "
110 B-Sand and-56-C-Sand AWs will be installed. In addition, six MWs.{two in the B-Sand R '
- and four in the C-Sandy will be installed. The amendment solution will be injected-into-each
. AW to.Create a reactive zone af, .and down gradient from, each well.. The purpose of the

- MWs'is to-monitor the baseline, process and performance of the remedratron in the reactive -

zone.. N S

" To further define the. subsurface lrthology in the amendment 1nJectron area, a geologrc

" teconnaissance drilling and AW installation program will be performed. Following: this— -

- refined. - This: ;geologic réconnaissance program.is described in Section 2. The Well

Construction Plan for the: AW and MW construction are presented in Section 3.- The Well -
Development and Testing Planto be-used is presented in Section 4. The connection of the

 AWs to the subsurface manifold piping is described in Section 5.

-~ peologic reconnaissance program, the designs of the'remaining AWs and the six MWs will be'- -
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 The AW and MW installation schedule s tied o the development plans for the Site. The 166
 planned AWs and six MWs will be installed over five phases of work. The well installation SRR
-schedule’ for the five phases of Work is presented in Table IT and described below __________ DERRAREE
______________________________________ '_Pha'se'l e A :'_ T - | L
[ Phase I will consist of installing 18 AWs (8 B-Sand wells to 85 ft and 10 C-Sand wells t0 115

.ty ai-sélected locations on the site for geologic reconnaissance purposes (Figure 2). Each of -
“.thése 18 reconnaissance wells will be continuously cored ‘with'5 ft long split-spoon samplérs
- fromi-depths of 50 feet to total depth (i-e., 85 ft for the B-sand Wells and- 115 ft for the:C--
Sand wells): These 18 AWs will be completed.-in: the same manner described in Séction 3. It
- is-anticipated that the driller will provide two hollow stem auger (HSAY drill rigs for the -
- installation of these 18 reconnaissance injection wells:  The Phase T well installation program- -
- is scheduled to begin on 16 August 2004 and be eornpleted (1nelud1ng well development) by 30

............................ September2004 SRR _ U o
 Phasell et o
"""""""""""""" . Phase IT wrll consrst of 1nstallrng approxrmately 16'AWs 2 B Sand wells to 85 ft and 14 C—
-------------------------- ‘Sand wellsto 115 fty on Parcel A of the Site (Figure 2). - No soil sample collection will be
' - performed during drilling and installation. of these 17.AWS. Phase IL is tentatively scheduled S
o to begrn1nlateSepternber2004 _____ L S SRR e
o * Phase III B

* Phase III will consist of installing approximately 37 B-Sand AWs to 85 ft in thie area of 4 o
. planned building pad (Figure 2}.. No soil'sample collection will be performed -during drilling
~and installation of these 40 AWs. Phase III is tentatrvely scheduled to begin in. November or

..................... : * December 2004 and rnultrple drrllrng rrgs will be: used
.................... '_'_'_'____-PhaseIV R
'''''''''''''''''''''''''''''''''' : - Phase IV w1ll cons1st '(')f 1nstallrng the remalnrng 95 AWs {63 B- Sand Wells to 85 ft and 32 C-
RERIERE I - Sand wells to 115 ft)-in-the open areas of the Site following construction of a planned -
---------- RN o _comihercial building (Figure 2). No soil samples will be collected during installation of hese
SRR 81 AWSs. Phase TV is tentatively- seheduled to begrn inJ anuary or February of 2005 and
"""""""" mult1plednllmg rigs will be used. - S RN SRR
............................ Ph'aseV
S . Phase V will consist of 1nstallrng the six MWs (2 in the- B Sand to' 85 Ift'h‘gs and”él'rn the: C—

‘Sand’to. 115 fi bgs).in the remaining open areas of ihe Siie Tollowing construction ofa _ o
- commiercial building (Figure 2). Soil samples will be coliected at 5 ft intervals during drilling’ o

S - of these six MWs for lithologic logging. Phase V is.tentatively. scheduled to begin in March
''''''''''''''' o of 2005 andrnultrple drilling rrgsmaybeused _ o _ e
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B Durlng previous: 1nvest1gat10ns of the Site, several groundwater monitoring wells, diréct: push -
soil'and groundwater grab samples, -and two Cone Penetrometer Testing (CPT}) points have

- been installed in the Parcel C Aréa. Geologic cross-sections developed from these assessment
~-activities have been teviewed to prepare the preliminary design.and placement of the AWs. .

" To fill data gaps and to confirm the lithology in the B-Sand and C-Sand water bearing units,

18 of the proposed AWs have been selected for installation during a Phase I geologic ... o

reconnaissance program. The 18 AWs selected for geologic reconnaissance are shownon -
Figure 2. During drilling, each of these 18 reconnaissance AWs will be continuously cored

from 50 ft bgs to the total depth of the well (1 e, approxnnately 85 ft bgs for the B-Sand. AWs :

and 115 ftbgsfortheC Sand AWS S e :

© Fach geologic reconnaissance AW will be drilled wrth a HSA drtll r1g using 8- inch outside -

diameter augers.  During drilling, continuous cores will be collected in 5 ft ségments using a -

-5 ft long split-spoon sampler equipped with a sand capture device, but with no internal 'sarn'ple'

rings. - The split-spoon sampler will be used such that-it is-advanced into the formation ahead

- of the tip of the augers. Every 5 ft the-sampler will be removed from the boring and opened. -
The geologist will record the percentage of core Tecovery contained within the:sampler on the " -

L boring log. The core will then be placed on plastic sheet and the ends-of the core labeled with o

the corresponding depth in the order that they are reécovered from the boring. The core will

be geologically logged. by the geologist following the Unified Soil -Classification System

- (USCS). Digital photographs of each continiious core will also be taken. A copy of the -

Geologic Boring Log to be used is included with the field forms in Appendix A:- The

- continuous core gealogic descriptions will conform to the Boeing Data Management Plan - _
(DMP) (CH2MHIll; 2002). - Field forrns for geologle logglng of these reconnaissance: Wells S

Lare: 1neluded in. AppendrxA SR _ R .

- To assess the percentage of fines in the forrnatlon mater1a1 frorn the target water bearlng units;

sediment samples will be collected from the B-Sand and C-Sand cores.collected for sieve

analysis.. - Approximately six representative:soil samples will be collected from each target _
~unit. - Because these samples will be-used only for sieve analysis, it is not necessary for them -~

- to be undisturbed samples and they can therefore be collected directly from the continuous

- cores.. The collected samples will consist of-approximately 2. pourids-of soil and will be

placed in labeled self-sealing plastic bags for transportatlon to the geotechnical laboratory. -

. The sample labeling procedures are presenied in Appendix B: The resulis of the sieve

analyses will be used to refine the screen slot size and filter pack specification for the AWs '

S _-'and MWs tor be installed dunng subsequent phases of the well installation program

22 Reconnalssance lnjectmn Well Installation -_ s el '

" The llthology of each borlng will be used to- identify the B Sand and'C- Sand water bearlng

units and selection of the appropriate: screen interval for-each of the AW- - The screened - -
intervals will be placed to-intercept the more permeable sand of the VOC:impacted water

. ) bearlng units. The well installation will follow the steps identified in the II‘IJECHOD Well

BOE-C6-0010050
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Construction Plan Flow Chart (Figure 3). Well construction details are presented in-the Well
Construction Plan in Section 3 and Appendix C of this Implementation Plan. - Following

“installation; the wells will be developed following the: methods described in the Well -
- Development anid Testing Plan in Section-4-and Appendix D of this Implementation Plan.

Following development, the tops of these AWs installed within the future footprint of the -

proposed building will be cutoff a mirimum of 3 ft below grade, capped, and backfilled with -

- sand to grade for protection during future grading operations: ‘The cut and cap depth will be :
‘verified with the geotechnical and grading contractors prior to implementation. The surveyed

coordinates of each of the reconnaissance injection wells will be used to locate and expose ... - o

these wells following grading. The- AWs installed outside:of the future building pad will be

.Followmg 1nstallat10n of the 18 tecorinaissance: AWs the bormg logs along w1th logs from
_pievious subsurface assessment borings.and CPT points ifi the Lot 8 area, will be reviewed - :
- and cross=sections generated to ‘identify the depths of thé boundaries of the B-Sand and C-

Sand VOC-impacted water bearing units in the remediation -area. The cross-sections will

" left with a 2 ft stickup above grade and marked with wood stakes-or stéel re-bar, and flagging - -
' to protect them:during future-grading operations. Once the planned building pad is completed.
- and certified, the AWs will be re=exposed and connected to. the piping manifold as described
~oin the Injectlon Well Connection section- of this Irnplementatlon Plan (Sectlon Sy

~allow for confirmation of revision of the screened intervals for the remaining 100 B-Sand and
‘48 C-Sand injection wells, and three B-Sand, and four C-Sand momtonng wells

BOE-C6-0010051
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............................................ 3 WELLCONSTRUCTIONPLAN

_Thrs section has been prepared to 1dent1fy the major ¢components-6f AW and MW construction
~ within the Well Implementation Plan: - The detailed specifics of well- construction are‘included - '
" in the Well Construetron SOP located in Appendrx C SRR T RNPEEICLEE

L -:1nstalled ih the Lot 8 area of Parcel C at the-Site- (Figure 2). The pre—mobﬂrzatron activities,
SRRL R R TR TR RN - description-of the: AWs and MWs; waste handling procedures, Quality Assurance/Quality
' * Control (QA/QC) measures to be used and health-and safety procedures are descrrbed below

30 Pre-moblllzatlon Activities _3. ........... Lo AP

' Prror to mobrlrzatron {0"the ‘Site Tor the well installation program the followmg steps shall be b

. performed ........
L _Revrew SOPs for well constructron and development and testrng (Appe'ndrces B and
- C), and then revise these SOPs (if necessary) using the: results: from the geolog1c ERER N

"""""""""""""" L reconnaissance well installation (Phase e o -

___________________________ m . Review and update the Site- spec1f1c Health and. Safety Plari for well mstallatron
- oversight for each phase of work. e L _

S S _'-" ..; " Obtain well installation permrts from: the Los Angeles County Department of Health .

........................ S Services: | TR o o

Com _ Complete Boemg Pre-field. Checklrst one week prior to mob111zat1on for cach phase of S
owork. . e RIS L =

" ‘Coordinate prOJect constriction schedules wrth BRC and Cypress Equrtres for each
' phase ofWork 3 R o

m . Coordinate waste storage containers, profrlmg and drsposal wrth Boemg Waste
- Management Specialist a minimum of 2-weeks.in advance of field work.

® . Confirm and coordinate accéss (o Site followrng provrsrons of Access Agreement wrth e

. . :_ - - Cypress Equ1t1es and notrfy in wrrtmg 2 weeks in advance of drrllrng for each phase of
| | o work: TP PP R e o
---------------- = CODflrm physrcal access to all proposed drrllrng locatrons prror to each. phase
"""""""" = Notify LARWQCB of work phase start. -
............ = Notify all parties of siart of each phase of work. _. _. _. _.
............ = Conduct pre- -fiéld Kick-off geting with Projéct Tearn.
. COﬁdiiCt 'dn' Srte Kick-off meénn'g' on the first: mob1lrzatron day of each phase of work

BOE-C6-0010052
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| Installatlon of the 1nJect10n wells will follow the Injection Well Construction Plan Flow Chart :
._(Flgure 3). The locations.of the' AWs and MWs-are shown on: Figure 2. Typrcal well ... -l

construction diagrams for the: AWs and the MWs:are shown on Figures 4 and 5; respectlvely

- The number, type and well construction to be tsed are described below.

: - Aot of 110 Upper B-Sand AWs to 85 ft bgs W111 be: 1nsta11ed

" m " Adotalof 56 C-Sand AWs to 115 ft bgs will be installed.

LK A total of six MWs will be installed (2 in B-Sand to 85 ft bgs and 4 in C Sand to 115

- ft bgs). S P :
- m The AWSs and MW will be 1nsta11ed at the Site in flve phases of work descrlbed in:-
- __Seetlon Lo
n All down:hole drllhng equrpment and- augers w111 be' 'decontarnrnated betwe'en'each

~injection well by pressure washing and: steam cleaning at a centrally located, plastle |

- sheet lined and contained décon pad to be constructed by the driller. Decon water will -

~be-collected-and transferred to the liquid waste holding tank(s). - Soil sediment will be: -

“separated and transferred to the drill cuttings roll-off bins or drims. At the end of

cach phase of the well installation program, the decon pad will be washed, removed -
and d1sposed of properly by the driller. IR . IR

o underground utilities by a geophysical locator contractor durrng Phase Tand II of the
- well installation program. . In addition, it.is necessary to hand auger to 5 ft bgs at.three
locations: in a triangular pattern-at the 18 injection well locations in the Parcel A area.

-Hand augering at-the remaining 148 AW locations in other areas of the Site may-not .. - - |

- be necessary; but may be required along Knox Street. - Because the six groundwater

~monitoring wells will be installed following development of the Site, these well will be

- “hand augered-to.a depth of 10 ft bgs in.a triangular pattern pI‘lOI‘ to the1r installation
‘during Phase V of the well installation program. . - R RRREERT

' Cw Al AW and MW will be drilled wrth 8-inch cutside diameter by 5 ft. long hollow . [

Sstem augers

- The AWSs will be eonstructed with 2—1nch dlameter Schedule 40 PVC casrng and

U screens with 0. 020—1neh machine cut slots

_ ' 'results of:the geologic reconnaissance well 1nstallatlon program (Sectlon 2. 0) -the"
~depth and lengths of well screens in the AWs-and MWs.may be revised.. -

. The filter pack material to be used for the injection wells will be No. 3 Monterey

-sand, or-equivalent. - The filter pack material to be used for the gronndwater_ o -
.monitoring wells will be No. 2/12 sand, or equivalent. The AW and MW filter pack -

specification may be revised based on the results of the sieve analyses performed on:. : )
~soil samples collécted during the Phase I geologic réconnaissance program... Placement -

o of the filter pacl( w111 follow the proeedures descrlbed in the Well Construetlon SOP

BOE-C6-0010053
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- miaxinium lifis: The method -of _plaeernent and hydratron of .the bentonite seal s Z

“described inthe Well Construction SOP included as Appendix B. The thickness,

‘hydration, and placement of the bentonite seal are critical to seal-off adjacent water

- bearing:zones and facilitate injection into the target VOC impacted water bearing
T unlts : R R .

- '_.4 ‘percent bentonite powder added by werght The mixture and procedute for -

“placement of the annular seal is described in Appendlx B.

m . Asthe f11ter ‘pack, bentonife seal and cement/bentonite grout are placed, the augers
' ~ can be withdrawn. However,.to prevent the formation. material from caving around - -
“the well screen and casing, at no time shall the base of the augers be allowed to rise

above the top of the placed filter pack, bentonite seal or grout level. - The: grout seal _

g ~ will be placed to’ within 3 ft of grade. S S

w - For AWs mstalled outside of the: pad for the planned burldmg & minimuny of 2 ft of -

~stickup of the well casing ‘will remain above grade. The well will be capped withi a

PV slip cap-and marked with wooden stalkes and flagging. -AWs located within the -

'~ fiiture building pad will be cutoff a minimum of 3 ft bgs, capped and the boring -
~“backfilled to-grade with sand to protect the wells during future grading activities..

- m . The level..of-th'e:-.g'rout seal in each well will he:'l:'ueri'odiealljr'inspeote'd for one week
' following: installation to observe any settling of the grout.  If settlement is observed,

- additional grout will be mixed and added to bring it within 3 ft of grade. Any soil

- which caves into the borehole will be removed prior to- placemént of additional .grout'..

- ‘The surface completion of the six monitoring wells will be a 12-inch diameter traffie_

~“rated well box set in-concrete.  The top level of the well box . will be raised

o 'approxnnately La-inch above the. pavement level to promote drainage: away from the -

. ..bOX. ......

o 'Storage and: drsposal of the mvestlgatlon derlved wastes (IDW) generated durmg the well S
~ installation program will be coordinaied with the Boeing Waste Management Specialist Ms. -
_Marcia Taleff a minirhuim of 2-weeks pri’or to-mobilization for each phase.of the program.

_ _'Sorl euttrngs wrll be plaeed in roll off bins to be located ina desrgnated waste handlmg arca
~on the Site. - The driller will transport the euttmgs from the well loeatlon to the roll off bing -
*-using a soil hopper-and. a forklift. - : :

. Well purge water and deeontammatron rinse water wrll be plaeed ina 6,000 gallon holdrng i
. tank located in a designated waste handling area on the:Site. The drilleér will be responsible
. for, pumpmg all deeon rinse water and well developrnent water into the holdrng tank.

BOE-C6-0010054
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All IDW containers will be labeled with an adheswe waterproof label and waterproof marker s
“and- catalogued on a darly basrs -Each container label'will contain the followmg information:

_ The Field Coordinator will be respons1b1e for maintaining a complled list of all of the IDW
“containers generated on a-daily basis. - A waste inveniory form is included in Appendix A.- R
~ This list is'to be provided to the Boemg Waste: Management Specialist every Frlday durmg the:
: drrllmg program

" To ensure the AW mstallatron program meets he goals requrred for the successful _
- remediation of the Site; the followmg Quallty Assurance/Qualrty Control (QA/QC) measures ~
~ have been developed. -

- _ '_Development of a PrOJect Team Orgamzatlon with clear desrgnated responsrbllmes
regardmg QA/QC durmg the well installation program : e _

- 'act1v1t1es {Appendices B-and G

' l S Identrfymg QA!QC Procedures to ensire SOPs are followed and documented

W - Client (generator)' identification (name and address); BRI R N
w - Name and photie number of Boeing Waste Management Specralrst '
m : Date(s)generated ----- -': Lo S _ e
. * Container-Contents (example well cuttmgs from well AW- 112, development purge |
o water from wells AW-97 and AW- 98, etc)
. m . Estimated volume ot capac1ty and
m Physrcal state of material (solid or quurd)

BOE-C6-0010055
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- Followmg installation, all Gf the 1nJeet10n and: groundwater monitoring wells will be: L
“developed to remove-sedimerit-from the well ‘casing and increase hydraulic-communication '

- with the water bearing formation. The well development will follow the Injection Well: e :

- Construetron Plan Flow Chart (Figure 3) The marn steps of the well development and test1ng

amaredescrrbedbelow TSR : s L .

'4.1. Well Development o

.' Installed wells will be developed a minimum of 72-hours: followmg 1nstallat1on Well _
~ - development proeedures to be used are described in-detail in Appendix C. Development will
' comsistof:

w . Wart 4 minimum of 72 Totirs followrng placement of the annular grout sedl 10 allow '
- sealto set; - TR RN ST ERPRU RURTIRRE

: Cm o Surgrng the Well screei of each well using a 2—1neh d1ameter vented surge bloek fora
R minimum of 1 minute for éach linear foot of screen. (1 e 20 minutes. each’ for the B—-- '

" Sand:and C-Sand AWs and MWs); . : RINRIRTEEE IR TREEE
L Ba1lrng the wells to remove sedrment tod polnt where the wells can be pumped and
" Pumping the wells at 1nereasrng rates foi approximately 1- -hour until the extracted

- groundwater has turbidity below 10 NTUs; suspended sediment load of less than %- -:' _ S
o inch inva 1-liter Imhoff Cone, and water quality parameters stabilize to w1th1n 10 '
- percent of previous readings. - ORI

m- " During the: pumprng phase of* development a level monitoring pressure transdueer wrll .
_ .~ be placed in the well to-monitor the pumping and recharge water levels within the -~ o
well. The pressure transducer will be monitored at the surface by the-oversight =~ -
- geologrst and. the data will also be downloaded to a eomputer file and stored for future
- analysis. : SRR TITITT TR e

Cm 'Followrng shutoff of the: pump, tc pump. and pressure transdueer wrll remain in‘the
- well until 80 percent of total static:water level reeovery is achieved or l/z hout, whreh
"'ever is shorter : :

4.2 | lnjectlon"Well Testmg e - """"

If a well _drspla'ys-slow reeharge eap‘ability.and does not recover to. within 80 percent.of _statle
- levels within ¥2-hour-following pump shutoff,.a water injection test will be performed to

- assess if the well will srphon water fiom a surface holding tank.. The water injection testrng

N :procedures are described in detail in Append1x C. The test will:consistof: -
Cm Injectmg potable water 1nto the well at 1ncreas1ng ﬂow rates. and momtormg the water SRR
“level within the well'using a pressure transducer: S

BOE-C6-0010056
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L] The duration of the imjection test will not exceed 2. hours and will be directed by the

~oversight geologrst/engrneer TR - : e -

- If'water or grout.is observed to rise to the siirface durrng the test, it will be'concluded
- that the well seal caf. r10t hold the ] pressure and the well can not be used- for 1nject10r1 :
purposes . . -. R -

Ifa well fails thé "injédtion;pressuré' test, or if other observations 'indiéate tlia't"t'he well
- has not been installed according to the well construction SOP {e.g., filter pack in the

- well, sediment in well can not be: removed by development process, etc.), it will be -~ .'

' “abandoned by the methods déscribed in the Well Construction SOP (Append1x 8} and
reinstalled following the well construction SOP. * The replacement well will be

- installed approximately ‘10 feet away from the abandoned well and the new- well e-

“tested according the Injection Well Construction Plan Flow . Chart (Frgure 3).

- :If it is believed that geologic factors iay be responsrble for failure of the AW the _
o _ :borrng for the replacement well may be sampled at 5 ftintervals using a split- spoon PN
sampler and the Boring geologically logged. The boring log wrll be used to 1der1t1fy S

- -the-placement of the screen interval for the replacernent well.

BOE-C6-0010057



W Verify well name.

SR Survey well head locat1ons and elevatrons to- Site gr1d

. - CM to verify all materials specrfred in the desrgn are berng used by the PC.. No

Boeing Former C-6 Sife. - - ' s R N .Page'll-
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5. .......... CO ........ CTION SPECIFICATION& QAIQA .....................................................................................................

The connection of the broamendment wells 16 the prprng systerh is a Sritical component iti the e
~integrity of the bioremediation system and requires special attention to the construction -
‘methods used. . This specrfrcatron along with Detail A; Sheet C-5 included in the system
~design provides the piping contractor with the requirements of this connection. Further;

" QA/QC measures are also provided for the piping contractor (PC) to be aware of and the -

construction manager (CM) to use to verrfy the: worl( has been done in accordance wrth the -

“specification. T S

The prrmary specrfrcatrons for thie connectron of the broamendment wells to the system prprng. B

~are contained in the system design-with specifications:located on-the plans.- The following are: o
~provided primarily for the CM to verify PC compliance with the plans.

o - - - Trench p1pelrne to well head per plans—preventmg sorl cave-in mto well annular space .:: :

. -and maintaining proper slope to wells. o _ FE TP

. m. - Extend pipeliti¢ to wellhead 1nclud1ng transition frttmg and dry fit to ensure well and

~ piping are not:under stress per plans

- '_ ' Pressure test pipeline 1ncludmg transition fitting per- plans

IZI. - Install requ1red PVC réducer arid coupling fittings on well using solvent weldmg
techmques per plan and PVC manufacturer’s specification. x

_ '_"- Connect transition frttmg (m vertrcal) to well per: plan and manufacturer S

~specifications. -

prror to slurty placement

o : _' Backfrll well annular space and prpelme wrth cement slurry per plan in-a single ..

~'m . ‘Remoéve-all sediment from the top of the- well-annular grout seal.and thoroughly wet S

- monolithic pour, :staiting with the well and working up to the pipeline. Care. shall be s

_- tal(en to prevent borehole/trench cave-in- durmg slurry placement

' ::': 5.2 1"'.QA/QC Measures _ S |

o 'CM to Teview spec1f1cat1on wrth PC prror o prpmg woik- commences to ensure _

S undefstandlng J

- material substitutions will be:allowed.

o w. CMto vrsually 1nspect and measure. the top of. the Well annular grout seal prror to

_excavation for prprng

BOE-C6-0010058
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o CM-t'O'verrfy cement slurry mix. and e‘o‘rnpllanee Wrth'pl'ans"'-

-~ sediment debris so that the slurry bonds: with the well groutseal.. - -

o CMto verify top of grout seal is wetted ‘with water prror to slurry placement and that :
- Slurry is carefully placed to prevent borehole cave-in. ...

. ‘CM to inspect PVC reducer and: coupling joints for proper prime and solvent weldlng

co “No fitting separation: shall be present or the f1tt1ngs will be removed and re-installed.

- “CM to. inspect Tatéral line: to well and connections to verify the p1p1ng has been R
_ _ 'pressure tested and flushed per the systeth desrgn and plans to the well connéction and -
s properly bedded in the trench. - . : : RIS :

e CM to verrfy the  use of the Poly «Cam P'VC—HDPE transition frttlng in the vertical

T LR o — T U _

- e CM to verrfy a dry f1t of the trans1t10n frttlng creates no stresses on th'e”Well or lateral .

- - pipeling. RS L o '

l | CM to photograph well to prpmg eornpletlon prior t0 baekfrlhng

m CM to verify well hea'd'rs surveyed by Prcueet Surveyor prior to backfrlhng

- _-.Prror to slurry baekfllhng CM fo verify top.of well grout seal is free:of all soil. and

BOE-C6-0010059
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B -_3_:_ Arcadis, 2002, Bazldmg 1/36 Area (Parcel C) Source-Aréa Groundwater In Sitiw - ... :
. Reactive Zone Pilot Study Warlq;lan Boemg Realty Corporaaan Former C-6 Faczhty SRR g
Los Angeles Calzforma 10 May. - e
Sy CH2MH111 2002, Data Management Plan (Revzszon 04) Prepared for the Baemg R
. Company. January .
G: \ijects\ENV[RONMENTAL\28882 CﬁPrnjecMngmt\llﬁ Parcel C-GW' Remedlamon\lmplementamon PlanFinal Implementamnn P]an\Fmal C RR :_
ﬁlmplementatlon Plan 081604.doc: S o S R o Co
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Table |

Page 1 of 1
Well Summary Data
Former Boeing C-6 Site (Parcel C)
Los Angeles, California
Well Casing/
YVeII . No.of Wells Screen Dia. Water-Bearing Unit Screened Interval
Designation . (ft bgs)
(inches)
Bio-amendment Injection Wells
B-Sand Wells 110 2 Upper B-Sand 65 to 85 ft
C-Sand Wells 56 2 C-Sand 95 to 115 ft
Total No. of
Injection Wells 166
Monitoring Wells
B-Sand Wells 2 2 Upper B-Sand 70 to 85 ft
C-Sand Wells 4 2 C-Sand 95 to 115 ft
Total No. of 6
Monitoring Wells
Haley & Aldrich, Inc
Table 1 Well summary table 16 August 2004
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Table Il

Well Installation Schedule
Former Boeing C-6 Site (Parcel C)
Los Angeles, California

Well Installation Phase/ Total Depth of Well C:.asmgIScreen Water-Bearing Screened
i . Well Diameter . Interval
Well Designation (ft bgs) (inches) Unit (ft bgs)
Phase | - Geologic Reconnaissance Program Wells (18 Wells Total)
AWO0011 115 2 C-Sand 95to 115 ft
AW0022 115 2 C-Sand 95to 115 ft
AWO0017 85 2 B-Sand 65 to 85 ft
AW0028 115 2 C-Sand 95to 115 ft
AWO0033 115 2 C-Sand 95to 115 ft
AW0045 115 2 C-Sand 95to 115 ft
AW0062 115 2 C-Sand 95to 115 ft
AW0074 115 2 C-Sand 95to 115 ft
AWO0077 85 2 B-Sand 65 to 85 ft
AWO0095 115 2 C-Sand 95to 115 ft
AWO0098 85 2 B-Sand 65 to 85 ft
AWO0101 85 2 B-Sand 65 to 85 ft
AWO0118 85 2 B-Sand 65 to 85 ft
AWO0123 85 2 B-Sand 65 to 85 ft
AWO0169 85 2 B-Sand 65 to 85 ft
AWO0133 85 2 B-Sand 65 to 85 ft
AWO0050 115 2 C-Sand 95to 115 ft
AW0082 115 2 C-Sand 95to 115 ft
Phase Il - Parcel A Wells (16 Wells Total)
AWO0015 85 2 B-Sand 65 to 85 ft
AW0024 85 2 B-Sand 65 to 85 ft
AW0040 115 2 C-Sand 95to 115 ft
AW0049 115 2 C-Sand 95to 115 ft
AW0059 115 2 C-Sand 95to 115 ft
AWO0060 115 2 C-Sand 95to 115 ft
AWO0061 115 2 C-Sand 95to 115 ft
AWO0070 115 2 C-Sand 95to 115 ft
AWO0071 115 2 C-Sand 95to 115 ft
AWO0072 115 2 C-Sand 95to 115 ft
AW0081 115 2 C-Sand 95to 115 ft
AW0083 115 2 C-Sand 95to 115 ft
AW0092 115 2 C-Sand 95to 115 ft
AW0093 115 2 C-Sand 95to 115 ft
AWO0103 115 2 C-Sand 95to 115 ft
AWO0104 115 2 C-Sand 95to 115 ft
Phase lll - Future Building Pad Wells (37 Wells total)
AWO0166 85 2 B-Sand 65 to 85 ft
AWO0167 85 2 B-Sand 65 to 85 ft
AWO0168 85 2 B-Sand 65 to 85 ft
AWO0170 85 2 B-Sand 65 to 85 ft
AW0023 85 2 B-Sand 65 to 85 ft
AW0030 85 2 B-Sand 65 to 85 ft
AW0031 85 2 B-Sand 65 to 85 ft
AW0038 85 2 B-Sand 65 to 85 ft
AW0039 85 2 B-Sand 65 to 85 ft
AW0047 85 2 B-Sand 65 to 85 ft
AW0048 85 2 B-Sand 65 to 85 ft
AWO0057 85 2 B-Sand 65 to 85 ft
AWO0058 85 2 B-Sand 65 to 85 ft
AWO0067 85 2 B-Sand 65 to 85 ft
AWO0068 85 2 B-Sand 65 to 85 ft
AWO0069 85 2 B-Sand 65 to 85 ft
AWO0078 85 2 B-Sand 65 to 85 ft
AWO0079 85 2 B-Sand 65 to 85 ft
AWO0080 85 2 B-Sand 65 to 85 ft
AW0089 85 2 B-Sand 65 to 85 ft
AW0090 85 2 B-Sand 65 to 85 ft
AW0091 85 2 B-Sand 65 to 85 ft

Haley & Aldrich, Inc

G:\Projects\ENVIRONMENTAL\28882_C6ProjectMngmti115 Parcel C GW Remediation\implementation Plan\Final Implementation Plan\Table Il Well Schedule

Page 1 of 3

16 August 2004
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Table Il

Well Installation Schedule
Former Boeing C-6 Site (Parcel C)
Los Angeles, California

Well Installation Phase/ Total Depth of Well C:.asmgIScreen Water-Bearing Screened
i . Well Diameter . Interval
Well Designation (ft bgs) (inches) Unit (Ft bgs)

AWO0100 85 2 B-Sand 65 to 85 ft
AWO0102 85 2 B-Sand 65 to 85 ft
AWO0109 85 2 B-Sand 65 to 85 ft
AWO0110 85 2 B-Sand 65 to 85 ft
AWO111 85 2 B-Sand 65 to 85 ft
AWO0112 85 2 B-Sand 65 to 85 ft
AWO0113 85 2 B-Sand 65 to 85 ft
AWO0116 85 2 B-Sand 65 to 85 ft
AWO0117 85 2 B-Sand 65 to 85 ft
AWO0119 85 2 B-Sand 65 to 85 ft
AWO0120 85 2 B-Sand 65 to 85 ft
AWO0124 85 2 B-Sand 65 to 85 ft
AWO0125 85 2 B-Sand 65 to 85 ft
AWO0126 85 2 B-Sand 65 to 85 ft
AWO0127 85 2 B-Sand 65 to 85 ft
Phase IV - Lot 8 Outside the Future Building Pad Area Wells (95 Wells Total)

AWO0001 85 2 B-Sand 65 to 85 ft
AW0002 85 2 B-Sand 65 to 85 ft
AWO0003 85 2 B-Sand 65 to 85 ft
AWO0004 85 2 B-Sand 65 to 85 ft
AWO0005 85 2 B-Sand 65 to 85 ft
AWO0006 85 2 B-Sand 65 to 85 ft
AWO0007 85 2 B-Sand 65 to 85 ft
AWO0008 85 2 B-Sand 65 to 85 ft
AWO0009 85 2 B-Sand 65 to 85 ft
AWO0010 85 2 B-Sand 65 to 85 ft
AW0012B 85 2 B-Sand 65 to 85 ft
AWO0012C 115 2 C-Sand 95 to 115 ft
AW0013B 85 2 B-Sand 65 to 85 ft
AWO0013C 115 2 C-Sand 95 to 115 ft
AW0014 85 2 B-Sand 65 to 85 ft
AWO0016 85 2 B-Sand 65 to 85 ft
AWO0018 85 2 B-Sand 65 to 85 ft
AWO0019B 85 2 B-Sand 65 to 85 ft
AWO0019C 115 2 C-Sand 95 to 115 ft
AW0020B 85 2 B-Sand 65 to 85 ft
AW0020C 115 2 C-Sand 95 to 115 ft
AW0021B 85 2 B-Sand 65 to 85 ft
AW0021C 115 2 C-Sand 95 to 115 ft
AW0025 85 2 B-Sand 65 to 85 ft
AW0026B 85 2 B-Sand 65 to 85 ft
AW0026C 115 2 C-Sand 95 to 115 ft
AW0027B 85 2 B-Sand 65 to 85 ft
AW0027C 115 2 C-Sand 95 to 115 ft
AW0028 85 2 B-Sand 65 to 85 ft
AW0029B 85 2 B-Sand 65 to 85 ft
AW0029C 115 2 C-Sand 95 to 115 ft
AW0032B 85 2 B-Sand 65 to 85 ft
AWO0032C 115 2 C-Sand 95 to 115 ft
AW0033 85 2 B-Sand 65 to 85 ft
AW0034B 85 2 B-Sand 65 to 85 ft
AW0034C 115 2 C-Sand 95 to 115 ft
AW0035B 85 2 B-Sand 65 to 85 ft
AWO0035C 115 2 C-Sand 95 to 115 ft
AW0036B 85 2 B-Sand 65 to 85 ft
AWO0036C 115 2 C-Sand 95 to 115 ft
AWO0037 85 2 B-Sand 65 to 85 ft
AW0041 115 2 C-Sand 95 to 115 ft
AW0042B 85 2 B-Sand 65 to 85 ft
AW0042C 115 2 C-Sand 95 to 115 ft
AW0043B 85 2 B-Sand 65 to 85 ft
AW0043C 115 2 C-Sand 95 to 115 ft
AW0044B 85 2 B-Sand 65 to 85 ft
AW0044C 115 2 C-Sand 95 to 115 ft
AW0045 85 2 B-Sand 65 to 85 ft

Haley & Aldrich, Inc

G:\Projects\ENVIRONMENTAL\28882_C6ProjectMngmti115 Parcel C GW Remediation\implementation Plan\Final Implementation Plan\Table Il Well Schedule

Page 2 of 3

16 August 2004
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Table Il

Well Installation Schedule
Former Boeing C-6 Site (Parcel C)
Los Angeles, California

Well Installation Phase/ Total Depth of Well C:.asmgIScreen Water-Bearing Screened
i . Well Diameter . Interval
Well Designation (ft bgs) (inches) Unit (Ft bgs)

AW0046 85 2 B-Sand 65 to 85 ft
AWO0051 115 2 C-Sand 95 to 115 ft
AWO0052 115 2 C-Sand 95 to 115 ft
AW0053B 85 2 B-Sand 65 to 85 ft
AWO00583C 115 2 C-Sand 95 to 115 ft
AW0054B 85 2 B-Sand 65 to 85 ft
AWO0054C 115 2 C-Sand 95 to 115 ft
AW0055 85 2 B-Sand 65 to 85 ft
AW0058 85 2 B-Sand 65 to 85 ft
AWO0063 115 2 C-Sand 95 to 115 ft
AW0064B 85 2 B-Sand 65 to 85 ft
AWO0064C 115 2 C-Sand 95 to 115 ft
AW0065B 85 2 B-Sand 65 to 85 ft
AWO0065C 115 2 C-Sand 95 to 115 ft
AW0066 85 2 B-Sand 65 to 85 ft
AWO0073 115 2 C-Sand 95 to 115 ft
AW0075B 85 2 B-Sand 65 to 85 ft
AWO0075C 115 2 C-Sand 95 to 115 ft
AW0076 85 2 B-Sand 65 to 85 ft
AWO0084 115 2 C-Sand 95 to 115 ft
AW0085 85 2 B-Sand 65 to 85 ft
AW0086B 85 2 B-Sand 65 to 85 ft
AWO0086C 115 2 C-Sand 95 to 115 ft
AW0087 85 2 B-Sand 65 to 85 ft
AW0088 85 2 B-Sand 65 to 85 ft
AWO0094 115 2 C-Sand 95 to 115 ft
AW0096B 85 2 B-Sand 65 to 85 ft
AWO0096C 115 2 C-Sand 95 to 115 ft
AW0097 85 2 B-Sand 65 to 85 ft
AW0099 85 2 B-Sand 65 to 85 ft
AWO0105 115 2 C-Sand 95 to 115 ft
AWO0106 115 2 C-Sand 95 to 115 ft
AW0107 85 2 B-Sand 65 to 85 ft
AW0108 85 2 B-Sand 65 to 85 ft
AW0114 85 2 B-Sand 65 to 85 ft
AW0115 85 2 B-Sand 65 to 85 ft
AW0121 85 2 B-Sand 65 to 85 ft
AW0122 85 2 B-Sand 65 to 85 ft
AW0128 85 2 B-Sand 65 to 85 ft
AW0129 85 2 B-Sand 65 to 85 ft
AW0130 85 2 B-Sand 65 to 85 ft
AW0131 85 2 B-Sand 65 to 85 ft
AW0132 85 2 B-Sand 65 to 85 ft
AW0134 85 2 B-Sand 65 to 85 ft
Phase V - Monitoring Wells (6 Wells Total)

MWC002 115 2 C-Sand 95 to 115 ft
MWC004 115 2 C-Sand 95 to 115 ft
MWCO006 115 2 C-Sand 95 to 115 ft
MWCO007 115 2 C-Sand 95 to 115 ft
MWBO006 85 2 B-Sand 7010 85 ft
MWBO007 85 2 B-Sand 7010 85 ft

Note: The total depth, screen interval and sample order may be revised based on results of the Phase | Geologic

Reconnaissance Program

Wells designated with AWBXxxx are B-Sand wells of 2 well nest.
Wells designated with AWCxxx are C-Sand wells of 2 well nest.

Haley & Aldrich, Inc

G:\Projects\ENVIRONMENTAL\28882_C6ProjectMngmti115 Parcel C GW Remediation\implementation Plan\Final Implementation Plan\Table Il Well Schedule

Page 3 of 3

16 August 2004

BOE-C6-0010065



FIGURES

BOE-C6-0010066



E

o
o RN
- 3 s

SuwsTy - 3 s
. .

£ S e

S

: . ooy %
T A & e - . - v Nﬂm;wzz,@«ww

FIGURE. 1

<
—
=
X o . ..Dl
‘ o e = o« N
. sz O
- O
«?&%v\ Ww.m =
&v\mw}@ TrL A
= 3
&} .
>0 C
EE s b
2ty 0
rOm c
ohs Sl
Z5 —
%HS A
B N

SOALE AR SHOWN ..

L AUBUST 2004

UNTERGRGUNT

SOLUTIONS -

- | )

& | P

. _ . : .-
. o
. : -
. : o

Lo
,Nyw@vﬁwm%w

.

& -

i

s

BOE-C6-0010067




S MWCe07 MWBoOT . .

PROPOSED GROUNDWATER MONITORING WELL (MW) LOCATION B

. - @ ; (pHASEV) o .

L wioos Z B g B REE
. . ) 1 .

|- ﬂWCﬂDG f’%*&ef”&é?if

4
@%mm& %i"‘m

e I B R B LT
- -'-:5;?,-5' SN - S owoTE:

Nz e e " THELOCATIONS OF THE AMENDMENT WELLS (AW)_}_"..--.--_- ol

. (OTHER THAN THE PHASE | AWs) AND PROPOSED =~
MONITORING WELLS SHOWN ON THIS FIGURE ARE =~ oo

Avia

.......... @ __________________________________ SR B
- BT I .. . .. PREL"V"NARYLOCATlONS_FlNALLOCATIONS WILL S L

: " BE CONFIRMED, SURVEYED, AND MARKED-ONCE----'-" S B

DEVELOPMENT PLANS ARE FINALIZED B I ks R

ﬁ&“’ﬁ’iﬁﬁi - e

00 le—_pHASEN B |
T WELLS I I e

H
&
S
¥
. 3
B3
. 5%-
[
i
)
i}
&
]

2w A

= - S ST

APPROXIMATE SCALE IN FEET

S omiscwrss

BOEING REALTY GOPRPORATION FIGURE 2|
FORMER C=6 FACILITY SITE- o e
LOS ANGELES, CALFORNIA

: éﬂwm«wm.mm
-y
w

awotzo

- BRI o | UNDERGROUND e
' - oo | ENeNEERING &l oo e L
“ENVIRONMENTAL- |0 e e e T
SOLUTIONS | SCALEC As SHOWN - o o o AUGUST 2004

S o R it b s B .
e e g S
. . - gy L 5
. S ¢ 5 g
: : : 2 g

BOE-C6-0010068




(604) 28882D01_FLOW CHART

<10 NTU:and

Wait min. 72 hours following
) well installation then
Surge, bail, and pump well to

<1/4’itich

sediment in imhoff cone and
stable groundwater quality
parameters.

Monitor water level
with transducer, ..
during final pumping

indicating

_.Zone

~well recharge, ™
good

connection with
-- permeable

’?

_injection

Perform water

“welltest SOP -

testper

__pumping rat
transmissi

esfor .

vity

: siphon

/7 will
" the well

N@ $2gpri?

~ Adjust well scréens to- -
" intersect impacts &
permeable injection zones

Update X-Sections/ .
- Geo model with
neéw data

‘Review existing ...
.geological data & 1.D
" .Proposed screened
intervals in injection area

‘Select preferred
drilling 7 well construction./
development methods - -

Complete-all contracts,
_ pre-field forms, waste: .
‘coordination; and kick-off .
mesting .

‘Select Injection wells (18)
for continuous coring in
.- B-Sand.and C-Sand -

-Drill'and log 18
. botings par

- Plan

...... - DO'ES; b
lithology coiricide
... with existing.

X-Section modal?

Verify proposed screéh
_intervals intersect. .
“permeable injection zones

“Construct wells-per e
Well Gonstruction Flan -

flow' .

Accept well

an'd

Record-siphon flow
.- dataand flag as .
"Potential Low Flow Well"

Reject well and evaluate if -
local geological condition -
.- -of wall construction .
~ theissue.

Adjust screen zone-
ot drilling problem and
and re=drill well .

_Develop wells per _
-Well Developmient Plan -

Adjust well scréens'ts. - |-
‘intersectimpacts:.and -
" pérmeable injection zones:

Compile drilling; construction; | .
‘and development data _

: .. Data
fromfirst 18 wells
. support proposed
. screén intervals -

Update Implementation plan
and peer review

L Installation ..
of first. 18 wells require.
. maodification of

Implementation_:
. plan

. . y .
& drlIIlng fwellconstructlon )

Schedule- drilling and
_____ - development with- -
- 'BRC-and WAL-MART - .

~ Complete all contracts,
pre-field forms, waste: -
coordination, and kick- off .

' ‘meeting

Drill and -Construct wells
- per Well Construction
- Plan7SOP

ARy

conditions dlfferent )
. from plan'? )

... Evalugte conditions and
- adjust well if necessary
- tointersect impacts
. ‘and permeable zons .

Update plan

Develop / Test wells..
per well development/
testing plan/ SOP -

7 Ary
developmeént /-
“testing conditions
different from

plan?

Evaluate.conditions and
determine-ifwell .. -
can be-accepted.

for injection

~ Flag well as "Potentially
Low Flow Wall"

- Gacure well with cap;
slurry, and connect -
_ to piping system.

............. can
weII belised

if not local

.. Abanden and re=drill well .

. Geocondition- ...

for
<, injection?

 SOLUTIONS

UNDERGROUND _
ENGINEERING & -
ENVIRONMENTAL

- BOEING REALTY .CORPORATION
- FORMER C-6 FACILITY.
LOS ANGELES CALIFORNIA

'-:AI\/IENDI\/IENT WELL CONSTRUCTION
'PLAN FLOW CHART
PARCEL C GROUNDWATER
'-REI\/IEDIATION

FIGURE 3

~ AUGUST 2004

BOE-C6-0010069



e OPENTOGRADE
................ ol | e L
-------------- i A+ o BINCH DIAMETER BOREHOLE
...................... : h {4 174 INCH 1D)
------ @ - o
B : T
8 T T LSOO -
o Tl STATICC-SAND |
G “UWATER LEVEL ~si |/ 0
. T b e e o \\h .
e T e . B0 ft
............ G N .
.......... . A e
--------- A L TR A
SRR Pt PORTLAND CEMENT/
................ A 4 BENTONITE GROUT
......... {? N . N

..... "*56]‘[
o | T
N - D GINGHDIAMETER
N ) 4 PVGSCH 40, R
~ 85 ft . A S T . m-.1'15 ﬁ L
_. .7 )
. _<;'. : . . '_ e T of )
LA B B A
- A G e T 1 I
i RIRE IR o |
. . - S a e
. STATIC B SAND . . . . . e te . N
WATER LEVEL \' R NOTE- -
oo B0 T L THEGOALIS TO HAVE AS MUGH OF THE- : | ' !
. Lo BENTONITE SEAL BELOW THE WATER TABLE - - - 1 ‘
BENTONITE'SEAL . " {CONFIRMED BY MEASURING NEARBY WELLS). “Bit
AT AMINIMUM, 2 5FT OF THE SEAL SHOULD BE . 4
* BELOW THE GONFIRMED STATIC WATER TABLE.

ERBi

| WELL-SCREEN 2:0:NCH
DIAMETER PVC SCH 40 -
{0.02:INCH SLOTTED)

5.0 NGH DIAMETER

0 WELL SCREEN 20-NCH -

~~OPEN TO GRADE .

BINGH DIAMETER BOREHOLE
{4 7/4-INCH 1D).

. .POR:TLAND CEMENT/ T IR
BENTONITE GROUT

PVC SCH 40

BENTONITE SEAL -

DIAMETER PYC'SCH 40 - -~

| {0:02INCHSLOTTED) .

“THREADED CAP

~ THREADED CAP

UNDERGROUNTD
ENGINEERING. &

SOLUTICNE |

TYPICAL CONSTRUCTION DETAIL FOR
'AMENDMENT WELLS

‘ENVIRONMENTAL.

BOEING REALTY-CORPORATION
FORMER.C-6 FACILITY (BUILDING 1/36 AREA)
[ G5 ANGELES, CALIFORNIA

FIGURE 4|~

SCALE NOT TO STALE CAUGUST 2004

BOE-C6-0010070



MONITORING WELL {C-SAND})

MONITORING WELL (B:SAND)

o (MWBOOBAND MWBO0O7) "+ 10 oo oo (MWBooz MWG004, MWGO006, AND choo7)
....................... GUNGSURERRE g . e i o
------------------------- ] 7| 12INCH DIAMETER TRAFFIC-RATED WELL ] 12-INCH DIAMETER TRAFFIC-RATED WELL;
.................................. F BOX:SET IN CONCRETE . BOXSET|NCONCRETE
........ . q A i
........................... A A i L
Y S| e e S|
e = 8 INCH DIAMETER BOREHOLE -~ ‘8INCH DIAMETER BOREHOLE
7o {4 1/4-INCH 1D} I S {4-1/4-INCH ID)
"""" L S STATIC'G-SAND ~ .| 2 :
B B R T WATERLEVEL | | g [0 [ e
............ .' . <60 ft [
S e STATIC G-SAND DR
= e p e T e T GROUNDWATER. LEVEL
''''''''''''' 14 L
A = CEMENT GROUT MIXTURE CEMENT GROUTMIXTURE 0
. A e T e T T e T e e T T e T e AT T
’ q e e T T g LD
I L T T e e A e
B4 R e e T e s e e e

2 GINCH DIAMETER .+

50 INCH DIAMETER

. N . . PVC-SCH 40. o L PVC SCH 40
BRI | A RS ol T T e
S IR < Sl e
: c o - B R e RSO P PP DR PRSP
. 2 . A ) A T P ) d : . AV
Al e e | T e
S 4 4. o 3
" STATIC B-SAND N : : N
'WATER LEVEL \\\' Vel : . o
o . -__NOTE . : B e B o P O L
ERTIR coft ‘V‘d“\*.\ = D THE GOAL 1S TO HAVE AS MUCH OF THE - : o
NI ’ BENTONITE'SEAL "~ BENTONITE SEAL BELOW THE WATER TABLE 1 T e BENTONITE SEAL "
_ g . " (CONFIRMED BY MEASURING NEARBY WELL'Sj | - LR e e
_______ ¢ L ' . AT A MINIMUR, 3 5FT-OF THE SEAL SHOULD BE .~ : ‘

1 ft

WELL SCREEN2GINCH
DIAMETER PVC SCH 40 -
{0.01-INCH SLOTTED) .

GAND PACK (#2/12 SAND) .. "

~THREADED CAP

- 'BELOW THE. CONFIRMED STATIC WATER TABLE: - -~

....... BERE
 WELL SCREEN 2.0- INCH """
.............. . “DIAMETER PVC'SCH 40. - ...
....... : {0.01-INCH SLOTTED):
<201

SANDY PACK (#2/12 SANDY

- THREADED CAP - -

UNDERGROUNTD
ENGINEERING. &
‘EMVIRONMENTAL. |
SOLUTIONS

TYPICAL CONSTRUCTION DETAIL FOR

BOEING REALTY-CORPORATION
FORMER.C-6 FACILITY (BUILDING 1/36 AF%EA)
[ G5 ANGELES, CALIFORNIA

FIGURES|

GROUNDWATER MONITORING WELLS _

" AUGUST 2004
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APPENDIX A

Field Forms
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Tailgate Safety Meeting Report

The Tailgate Safety Meeting is to supply Haley & Aldrich staff information regarding potential hazards
that may be encountered at the site.

Observations of unsafe work practices/conditions that have developed since previous meeting:

Location of (or changes in the location of) evacuation routes/safe refuge areas:

Additional Comments:

Attendees signatures below indicate that they have attended a briefing on the requirements of the Haley
& Aldrich, Inc. Health & Safety Plan for the on-site work tasks, and declare that they understand the
provisions and procedures set forth herein while working on this site.

Name (printed) Signature Company

Meeting conducted by: Title:

Signature: Date/Time:

Haley & Aldrich, Inc. August 2004

Tailgate Safety Meeting Form
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Site Access Log
Parcel C Groundwater Remediation Well Installation Program
Former Boeing C-6 Site
Los Angeles, California

DATE: Page of

This Site Access Log is to be signed by all visitors to the Site.

Visitor signatures below indicate that they are aware that this is an active construction site and that they
have been briefed by the Haley & Aldrich, Inc. Health & Safety Coordinator as the the potential risks
and dangers associated with the Site. All visitors to work areas on the Site must wear hard hats, safety
glasses, and steel-toed boots while visiting this Site.

Name (printed) Signature Company/Time In and Out

Haley & Aldrich, Inc. August 2004
Site Access Log Form
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DAILY ACTIVITY REPORT

............................... Project

|ctient -

Field Represemntative

" Date -

| well No.

‘Weather -

- Subconﬁz[ctor_

Temperature

Activity Type [0 1166 Momitoring

I Hallow Sterh Auger - HA’SP'Monitot'iﬁg

I Assessment Confirmation I Excavation

I Impact Assessent. [ Soil Vapor

I} Dust Monitor

I"J Colotimetric: [} Other

" Haley & Aldrich, Inc.
Daily Activity Report Form



HALLY & o | _ _ - BURII
ALDRICTI DAILY FIELD REPORT
s L L Pige PSR
“[Project ReportNo. e
Location - . Date -
Client - Page - of
o |Contractor- - File No _ S
ester tepersre |
Field Representative(s) Time on site Report/ Travel/Other Total hours .
Disiribution: ...
.......................................... S E—
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Soil Boring

Log for.

- |Project

Former Boeing C-6 Site

Drilling Company

Project Number

.28882-604

Drill Rig

Client

Drilling Method

Geologist

Date Drilled

Borehole Diameter

Total Depth

|Depth To Water

Description

Depth

{feet)
Soil Type

Graphlc
. Log
Sample

Interval

Blows/

S 6in.
 PID
" (ppm)

Recovery

‘Sample
Collected
Well
Diagram

10

.11

12

13

14

15

16.

17

18

19

. Haley-&Aldrich, Ine.
- Borehole log Well Dev WIT Forims

20-

" BOE-C6-0010077



Project . Drilling Company

....... ~ |Project Number Date Drilled

=2
o
-l

f=)
o
o
e
E
o
.3
Depth
(feet)
Soil Type
Graphic
Sample
Interval
Blows/ 6
in
~ PID
(ppm)
Recovery
‘Sample
Collected
~ Well
Diagram

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

BOE-C6-0010078



. - |Project

Soil Boring Log for

Drilling Company

Project Number

Date Drilled

Depth
{feet)

Sbil Tybe

Graphic

" Log

| Sample

| Interval

Blows/ 6
in
PID

{ppm}

Recovery

Sample
Collected
Well
Diagram

43

44

45

46

47

48

49.

50

51

52

.53

55

56

57

58

59

" BOE-C6-0010079



Project

Soil Boring Log for

Drilling Company

Project Number

Date Drilled

Depth
{feet)

Sbil Tybe

Graphic
" Log

| Sample
| Interval

Blows/ 6
in
PID

{ppm})

Recovery

Sample
Collected
Well
Diagram

63

64

65

- 66

67

68

69-

70

71

72

73

74

75

76

77

78

79

- Haley & Aldrich, Inc.

80

CAugust2004
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Soil Boring Logfor

: .- |Project Drilling Company RIS
R . IProject Number Date Drilled -

o
13
7]
2
.§:.
=2
=1
Depth
{feet)
Sbil Tybe
Graphic
" Log
| Sample
| Interval
Blows/ 6
in
PID
{ppm}
Recovery
Sample
Collected
Well
Diagram

83

84

85

- 86

87

88

89.

90

91

92

93

94

. 95

96

97

98-

99

Boreholelog We” DeV W|TFOI’mS . e August2004 R



‘Soil Boring Log for

' Project Drilling Company RIS
Project Number Date Drilled -

jw)
13
7]
2
.§:.
=2
=1
Depth
{feet)
Sbil Tybe
Graphic
" Log
| Sample
| Interval
Blows/ 6
in
PID
{ppm}
Recovery
Sample
Collected
Well
Diagram

101

102 e ee—t L '

103

104,

105

* 106

107

108

109

110

111

112

113

114

115

116

117

. 118

119

120

: - Haley & Aldrich, Inc. - R
- Borehivle log Well Dev WIT Forms August 2004 -
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. 1/4.|nch Beritonite Pellet Seal

Sand Filter.Pack

‘Haley & Aldrich;

- AnnularSeal -

Volume Placed =

Former Boeing C-6 Site
“Los Angeles Callfornla

Ground surface

. CementiBentomte Grout

_ Den'sity L

_ft thick hydrated

Volume. Placed ="

N

Inc.” -

- el Construction Record Forim

Amendment Well Stick-up Height
‘Min. 24-inch above _groundsurface_

,_____._.-- : B':ott'om 'c'sf .Sc'ree“n

- Schedule 40 PVC

Note: Momtormg wells to. be completed with 12- S
“inch dia: trafflc rated WeII box- . T

Top 6f Cement/Bentonite Grout
Anniilar Seal ftbhgs

. Blank casing

2 sinch diameter

Schedule A0 PVC
Length =

ftbgs

~ft bgs

A Algust 2004

BOE-CG-001 0083



Project Name Well Number,

....... Project Location _ ‘Weather |-
...... ProjectNumber ) Date )
: o : EEERTTIE Page o |
----------- AL YT E—
Y = Total Well Depth {TD) . ‘Casing Diameter {inches)___ ARRRSEEEEEE
. ERN StatIC Water Level (DTW) ............. e ‘Screen Length {feet) ....... . =
"""""" .Btanding Water Columni:(WC)- .'Borehole Diameter {inches)
(TD-DTW) . AR ' ‘DateInstalled .

“Well I?'urging Eafa

N N Purge Method ... ... i AP ST
o Well Volume {gallons} : ‘Pump Descripton ..
CD*(2'-0183, 2.5" 0,255 4"-0.653, 5" 1:469) :

______ Number of Volufes to be Purged .
----- Total Gallens to be- Purged '_ : - _Drilling Company

'§'urging and Eailing_

Start Time:___~~ Finish Time: Comments:

"""" Start Time: .................Finish-Time: Comments: ...
Start Time: . " Finish Time: Comments:
. Start Time: TP Finish Time: Comments:

' Pumping Parameters

...... Pumping
""" Volume Rate [ .. Spec. Cond. pH - | Comments (color, turbidity,| . S
LTime [ {gallons] [ - {gpm) _ Temp (°C) (mmhosfem) | {units) odor, sheen) ' ' '
S UHaley&Aldtichi e, :
o Bomrehole 16G Wl DBV WWIT OIS -+ o oo e .. August 2004
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Well Development Record

Project Name Well Number
Project Location Date
Project Number Page of
Field Parameters contd
Pumping
Volume Rate Temp Spec. Cond. pH Comments
Time (gallons) (gpm) (°c) (mmhos/cm) (units) (color, odor, sheen)

Additional Comments

Haley & Aldrich, Inc.
Borehole log Well Dev WIT Forms

August 2004
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‘Project Name .

.................. Well Number- .
..... . o prsastLoeation Page of
: Project Nurmber Té‘chni'ci'an'N.ame T L TP T R LR TP ERRER
| Prolect . T e S -
SRR - Height of Well Head Stick-ip Date- Well Developed o '

_Observation Wells Used -

Weather .-

Injection Depth to-Water| Depth to
""""""" .Depthto Water Line: Well Head Volume _Totalizer .in'Obis. Well | Water in Obs.
[Time In'Well - Pressure. | ' Pressure Flow Rate (Running . 'Reading. - No.1 . Well No. 2
- Well 1D, (24 hrj" . |(feet below TOC) (psi) |- (psi) - (gpm) Total) (gal.) (galy - ) I L R e Comments/Observations
. Haley & Aldrich, Ic.
Borehole-log Well Dev WIT Foritis: Algust 2004



. Well LD. .

Depth to Water
oo InWell
(feet below TOC)

- Line
. Pressure-
.. (psi).

Well Head
- Pressure-
(psi).

- Flow Rate
. (gpm)

Injection
Volume -

_.I(Running .

" Total) (gal.)

Totalizer
"..Reading
... (gal}

Depth to Water|
inObs. Well
‘No.1 ...

()

Depth to

Water in Obs.

Weli No. 2
. (ft)

BOE-C6-0010087



WASTE INVENTORY MANAGEMENT TABLE

Lot 8 - Groundwater Remediation Well Installation Program
Former Boeing C-6 Site

Los Angeles, California

Container Ship Container Accumulation | Generation Elapsed
H&A ID Type Date Condition Matrix Current Location

Profile Samples Data sent to Boeing
Source Contents Start Date Date Label

Days |Generated By]| Collected & Date Date Di iti [

NOTES:
N/A = Not Applicable

Page 1of 1

003Waste T Inventory Mgt Table

BOE-C6-0010088



APPENDIX B

Well Installation QA/QC Measures
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by B

WELL INSTALLATION QUALITY ASSURANCE/

QUALITY CONTROL MEASURES FOR R
LOT § - PARCEL C GROUNDWATER REMEDIATION
WELL INSTALLATION PROGRAM
' FORMER BOEING C-6 FACILITY |

LOS ANGELES, CALIFORNIA .0 )

" Haley and Aldrich; Inc. -
San Diego, California -

Lofors .

' Boeing Realty Corporation

' Long Beach, California -

File No. 28882-604

16 August 2004

BOE-C6-0010090
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Los Angeles, California. R PO R EEERTERTRR 16 Augast 3004

'_.Tasl{Manage'r : _ ........... :

1120 Healthand SafetyCoordmator BT b ........

' _.'To ensure the AWinstallation program meets the goals required for the successtul.
- remiediation of the Site; the following, Quahty Assurance/ Quahty Control (QA/ QC)

measiires have been developed RRTTNR

o _:'Development ofa PIO_]eCt Teari Organ1zat1on with clear des1gnated
- responsibilities regarding QA/QC during the well installation program.

S - | . Déveloping Standard Operating Procedirés (SOPS) to be followed
: ~ o during field activities (Appendices B and. C).

i -f - Identifying QA/QC: Procedures to ensure SOPS are followed and
- documented. :

H&A will designate an fndividual to maniage the well installation task associsted with

the Sité:groundwater rémediation program. The Task Manager is responsible for- .

‘overseeing and implementing well installation activities.and coordinating with property - -
. “owners, contractors, and regulatory agencies. The Task Manager will prepare well . o
~installation task orders for edch:phase of work and coordinate with the contractors{e.g:, =~

driller; geophysical clearance contractor, éte.); coordinate appropriate location and -

o marking of underground utilities: prior to a drilling event: organize field data; direct and
" coordinate the field geologist; ensure applicable QA/QC procedures are implemented;
- and implement applicable health and safety procedures. :

H&A will designate an on-site Health and Safety Coordinator pr1or to 1mplementat1on of
~well drilling activities. The Health and Safety Coordinator is responsible: for S
- implementing the provisions of the site-specific Health and Safety Plan (HSPy forall .~
- field activities. All health and safety. aspects-of the field activities will be coordinated- -
“with the H&A Regional Health and Safety-Coordinator. The on-site Health and: Safety
- ‘Coordinator may also be the Field Coordinator. -

S F1eld Coordmator/Superwsmg Geolog1st - : R

. The. F1eld Coordmator/ Superv1smg Geologist will be respons1ble for the coordmat1on .
- —and effective use of all field personnel on-siteand for maintaining a record of field
~activities. The Field Coordinator will also be responsible for field quality control .

incliding issuance and tacking of ineasurément and test equipment, thé proper labeling,

“handling; storage, shipping, and chain-of-custody procedures used at the time of well -~~~

BOE-C6-0010091
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Los Angeles, California T 16 August 2004

mstallation, and conitrol'and collection of all field documentation (field activity log
book, boring logs, wéll construction logs, notebooks, well development and testing data -~
‘sheets, etc) during field investigation act1v1t1es S '

: 1 14 - Oversught Geologlsts

_ L Over51ght Geolo glsts are reqmred to be fannhar w1th the spec1ﬁc requlrernents of thig :
.................. S U Implementation Plan for those activities associated with the well installation,”

' development and testing activities: In addition, the site-specific HSP must be read: and

- signed-off by each pa:rtlclpatlng overmght geologlst

L e ) _ 'Overstgnt geol'o'gi'sts will assist the Fleld Coordlnator/Superwsmg Geologlst andthe . -
. s Task Manager in all activities required for the well installation program. An ove:rsnght SR _
R R - _-.'geologlst has the: followmg respon31b111t1es S e _ T L

: - -Organlzlng and mobilizing monltorlng equipment and materlals '
R w. . Ensuring equipment is in'working-ordefs ............ :
""" “w - Oversight of drilling contractor during well installation to-ensute
~-compliance with well construction, development and testing’ SOPS
‘Taking field measurements; -
‘Deécontaminating monitoring and sampling equlprnent
- Labeling and packaging samples; =
- Completing chain-of-custody forms;.

| ":Cornpletlng f1e1d forrns o : e

The: purpose of this section is to present quahty control procedures requn‘ed durlng the
“well installation pro gram ThlS sectlon includes general procedures and guldehnes fo:r

""" _ _ - Pre—moblhzatlon preparatlon IR
R S W Organization, calibration and tise of field iinstriments and, rnaterlals
e -m . Field documentation and chain-of-custody control; -~~~
R . w " Sample Storage, Transport, and Chaln—of Custody, and
‘w- . Decontamination procedures. :
1.2:1 P:re—moblhzatlon Prep'ars;tmn ----------

-_Act1v1t1es o be cornpleted by pl‘O] ect personinel in preparatlon for moblhzatlon to the

Site are-described below. These activities will be performed before initiating well .~
installation activities to achieve efficient use of field time and ensure that:program . .~~~
: ob]ectlves aremet. . - S S UTTUPTINUS : o

BOE-C6-0010092
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Tos Aneeles, California. e G Aleast 2004

_____________________________ -+ Prior to mobilization to the Site, personnel will review available applicable background -
5 information on the Site and Site geology. This information might include background
B EEERRE environmental 1nvest1gatlon activities docurtiented in prévious reports, eéxisting geolog1c :

RERRRRS ‘data, previous project-work:plans, or the site-specific HSP. - Review of this information -

........................... e “will allow the field personnel to become familiar with the location; general. condition, -
- cand éxpected geolog1c conditions-to be encountered during: the well installation
I o pro grarn SREUTRIPRO S

o Its: the respons1b111ty of overs1ght personnel to ensure that the requlred rnon1tor1ng
~equipment;: health and safety equipment;.and materials are available on-site before
~anitiation of a well installation activity. - The HSP provides a complete llstlng of health

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 5 .. -and safety equ1prnent necessary to support field activities.-
. : Field activities log books field log fonns well development Torms, well 1n]ect1on test R S
PR -l forms, sample labels, and chain-of-custody forms will be used to document the sampling -
SRR RTINS ~ - events and-track the custody of the samples from collect1on through sh1pment to the

' laboratory for- analys1s
Prior to dr1ll]ng, overs1ght personnel will clean cal1brate and check all equ1prnent for'
‘possible malfunction. Calibration procedures:provided by the manufacturer will b _
followed, or in the absence-of such information, standard dcceptable calibration methods -
“will. be used A field meter log bock: Wlll be maintained for field meter cal1brat1ons

o ln general a calibration verification of the field instruments will be perforrned pr1or to .
- initialuse in the field, at least once mote during the day, and whenever s1gns of
‘instrument malfunction or questlonable readlngs are- observed RELERITIPRPRRTSS

123 F1eld Documentation Sl R

. A f1e1d activities log book: will be rna1nta1ned for all daily well mstallat1on development o
~and testing dctivities: This log book provides a record of significant events:experienced -
-during field:activities, along with.any othér comments that will aid in the ability to-—
“reconstruct field activities without reliance on miemory. Any deviation from the well

- eonstruction, development or testing SOPs will be logged, including justification and .

- “circumstances. Entries will be made in waterproof black ink: In the case of an error,

. . ~corrections will be made by crossing a single line through the ificotrect information.and -

------- S entering the- COrr'eCt_inforrnation; ‘All corfections Will b‘e initialed and dated. -~ - SO

o Additionial field documentation will be. requlred for éach spec1f1c well 1nsta11atlon
- activity and is described indetail in the SOPs in the appendices to- th1s document.. These:
_ _'ﬁeld documents may include the followmg forrns ....... : :

Boring: Log Forrn R PR S RSP
- 'Well Construction Record - PO e ' e
- Well Development Record '
" Field Parameter Form -

BOE-C6-0010093
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LA ‘Well Injection Test Form
~w . Chain-of-Custody Form -

N | ~Daily Field Report

----------- . m . . Health and Safety Daily Meetmg Form
.......... ' . Slte ACCGSS Log )

‘The: Fleld Coordmator or de31gnee will be resp0n31ble for organizing the appropriate oy g

forms mto-a 3-ring binder for the oversiglt geolo_g1st(s) “Copiés of the fiéld forms are -

included.in Appendix.A. Specific. measurements to:be recorded during the well
“installation program include: e e SR

m Conﬁrrn measuremeéiits of total depth of borings. .

. _ ‘Confirn measurémeits of leéngth of seréen arid casmg pr10r to '
. placement in the boring. _ '
Cw - Confifih mieastirerieiits of depths and Volumes used of fllter pack

m Confirm depths and volumes of bentomte seal and hydratlon llfts

_.Z-_' ' B Total depth to bottom of well followmg installation, noting ccndltron of _

- bottom (e:g;, hard, soft, etc)

:: The Task Manager/Superwsmg Geologrst will review of Daily Field Reports Well

_ R ~Construction Record, Well Development Records, and Injection Testing forms ona
- dailybasis. These documents will be transmitted to the Boeing Project Manager every

“two days. forrewew o X RS

: '1.'3: Sample Collectlon, Storage, Transport, and Cham-of-Custody

. _'Sa.mples to'be collected durmg the well-'mstallatlon program-1nclude.sorl_c0re.sam1jles

e coating on the back to stick to sample containers. Each-sample label w111 contain-the

RUREE _"-' o Requested analyses; Where appllcable a;nd

followm g 1nf0rmat10n

. Project number _ _
------------- Project namie (s01l samplmg, 1IDW samplmg, ete. )
- Location; . -
Date and time of sample collect10n
Preservative, where applicable; : ' :
Sample identification: (ID) number (a unique 5- character sample '

umber); RUTTT e

om -_-'Sampler srmtrals

geotechmcal and analytlcal laboratories. Analyt1cal samples will bestored in'a _cooler_

- withice, ice packs,or dry ice; and shipped to the laboratory within 48 hours.of

- for sieve analyses and possibly IDW samples for waste profiling purposes:. Each sample
- container will have an individual sample label. Sample labels will have anadhesive -

BOE-C6-0010094
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be used

For analytlcal samples ice will be placed in the coolers and used to cool e

: Glass sample contamers may need to be wrapped iri bubble pack to
“prevent bredkage and transported.in 4 sealed .cooler or other su1table
' contaiier. : . S .

information (name of project; time and date container wags sealed, .

Courieérs will be briefed on the need for securlng loads atid 1nspected
..~ prior to leaving the Site. - T S

" Chafnzof- custody procedures will be followed in accordance with standard EPA

~samples to approximately 4 degrees C. S : L .

o Slgned and dated chain-of- custody forms will. be taped to the cooler l1d '
- inside a resealable bag’ prlor to-shipping. L T

Coolers will be picked up at the site by des1gnated courier-or- laboratory L
. personnél. . The couriers will be briefed on securing loads and inspecied -~
- prior to leaving the Site. ‘Coolefs may dlso bedelivered to the -
o laboratory by H&A personnel within 48 hours of sample collection. .-~

' The sh1ppmg contamers (coolers) may be clearly labeled with sufﬁc1ent -

- person sealing the container, and:consultant’s office naine and address). :
- torenable positive identification. e : - '

protocol in order to track the custody of the samples. A copy of H&A’s chain-of- custody

designated sampler space and the relinquished by spice. The pink copy of the forimis

then removed from-the: back and the white and yellow:forms-are placed in the:sealed
- plastic bag and sealed inside the cooler: When completed this. form Wlll contain the -~
: "followmg information: . . 0 -

Sample numbers (correspondlng to the sample ID numbers on the

-sample-labels);

Project number: . R ':

Project/client name and locatlon e

Sampler’s signature;
Date/time- of sample collection;

: Type of- samples (e g sludge soil, groundwater etc) el

form, which will be used to docuihent: samplé-custody, 1s_prov1ded in Appendix A. The - R
.. :chain-of-custody form is designed to document the transfer of samples from the field fo
- thelaboratory. As such, the form summarizes the contents.of the shipment and tracks the
-dates and times of dny custody transfer; and signatures of all partics relinguishing and
‘receiving the samples. The sampler must sigh the chain-of-custody form(s) in the

' BOE-C6-0010095
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........................ . Analytlcall’equnements‘
N Number and type of containers: (e g; 40-ml glass VOA,;SS sleeve _____
S Rte e e
----------------- - .m . Remarks (c.o., samples filtered in the ﬁeld etc. ),_ - R
~m . Date/time samples relinquished by; and . ORISR NEA RIS :
Sl - m - Date/tine samples. rece1vedby U '

‘Fromthe t1me the sample is collected itwill be under the direct control of H&A

personnel. Before H&A personnel relinguish the samples fo the designated courier or a
“laboratory tepresentative picking up the samples from the site, the seals will be-removed-
and their condition.documented in the field activities logbook. The-samples will then be -

Crelinquished to the designated courier or laboratory representative and the chain-of- -

custody forms will be sealed inside the cooler. New custody seals will be placed o the

- outside of the cooler, W1th their identification number recorded on the chain- -of-custody.

form. . - BURETE : _ _ o _

L cha1n—of custody form w1ll be Sealed mside the: cooler taped to the: top l1d ma sealed g o
- . bagand custody seals will be taped.on the outside edges of the cooler or-across the: - .
cooler latch. The designated-courier will not-sign the chain-of-custody form, but will

cooler is being shipped to. The bill-of-lading (air bill) number will be indicated in. the -

- field activities logbook and a copy of the bill-of-lading (air bill) form w1ll be retamed i
- until the cooler arrives at the laboratory.

- Co'p‘ies of'th'e'chaiﬁ—of:'custody forims will be returned by the laboratory with the -
~“analytical results. The form will indicate personal custody of'the sample by dated
- signature, and the analytical suite for each sample More than orie- sample may appear on

AL samples collected will be labeled in a clear and prec1se way for proper 1dent1ﬁcat1on T

a.chain- of—custody form g : o R S

" in the field and for tracking in the laboratory. The samples will have pre-assigned, -

L following information: Site Name; sample location, date of collection, analytical

. parameter(s), and method of preservation. Everysample; including:samples: collected
~from a singl¢ location but going to separate laborator1es W111 be assigned a’ umque
__--_-samplenmnber e U o SOOI

]n the-everit that feusable samphng equ1pment is used durmg ﬁeld activities, such .

© be prepared for cleaning sampling equipment in the field, urnless otherwise specified in.

~equipment will be decontaminated after-each sample i3 collected to minimize the
" potential for cross-contamination between samples. Where appropriate, disposable: - _
~sampling equipment should be used to reduce the chances for cross-contamination (e.g.,

“provideé either a bill-of-lading of air bill showing they received the cooler and who the

identifiable; and unique numbers: At a minimum;, the sample labels will contain. the RIET

disposable Teflon bailers, filiers, discharge tubing, etc.). Deconiamination solutions will -

© the implemeriting: documientation. The field decontamination procedure for sampling - - R
- equipment will include, at a mimimum, washmg equ1pment ineachof the followmg
_-solutions: - S e
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S . ........ Solutlon #1 Tapwa,ter rmse/ﬂush .....................
- “Solution #2 - Non-ionic detergent (1 e Alconox) and tapwater scrub -------------------- :
SIS B Solution #3 - Tapwater finsé/Mush; : N
e o Solut1on #4.- Deionized water r1nse/flush TR IR L

_ ‘disposed in accordance w1th procedures prov1ded 1 Section. 3 3 RO
14 Health&Safety L

Al overs1ght work will be perforrned under the gurdance ofa: S1te—spec1f1c Health and

Any dev1at1on frorn this procedure will be called out ifi‘the Da1ly F1eld Report All _
decontamination water will be collected in buckets.or other appropriate: contalners and ;

- “Safety Plan (HSP) prepared for the Site. The drilling-contractor will work under their
. ‘own Site:Specific HSP.. The: followmg items will be performed, or W1ll be on-Site -

'. durlng the well installation prograrn

- .Overs1ght personnel w1ll rev1ew and s1gn the S1te Spec1f1c Health and N

______ _ Safety Plan.. » : ST _
Com A copy-of the HSP will be proV1ded to the dr1ll1ng contractor for Teview .-
o and reference. _ S : _
Coom A copy of the S1te—spec1f1c Standard Pract1ces and Ernergency Contacts- =
' - Card will be Jin'the possession of all oversight personnel
: S e -Overs1ght personnel w1ll review the Driller’s Site- Spec1ﬁc Health and
PR L R Safety Plan R S . .

- PPE requirements 1dent1f1ed il the I-ISP w1ll be on—SIte and used by all -. |
oversight personnel as required in the HSP.

m ‘Site conditions and dr1ll1ng equipment for safety W1ll be 1nspected pr1or _
' ‘tostart.of work each day. _ . :

W ASite Access Log will be maintainied by the Field Coordinator and w1ll' el
. include the; Name, Company/Agency, artival and-departufe times, and.
- reason for being on-Site; The Task Manager, H&A Project Manager _
~and Boeing Project Manager will be informed when anyone beside the
... oversight and well installation contractors’ personnel visit the Site, -
- m . Heéalth and Safety Tailgate meetings will be held before the start of -~
- workeach day. All oversight and drilling contractor- personnel will-
- attend these meetings and s1gn an attendanee log...

o L o Work drea and per]meter air rnon1tor1ng will be performed accordlng to -
- therequirements of the HSP. Readings will be record onan Air .~ .
Monitoring Form iriéluded in the HSP. -

Cm -+ A Health-and Safety Audit may be performed by a health and safety
- professional other than the Site Health and Safety Coordmator for _ e
'_QAJ’QCpurposesdunngtheﬁeldwork o S
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... INTRODUCTION

The purpose of th1s document is to present the standard operating procedures (SOPs) required -

for installing and constiucting 166 amendment wells (AWs) and seven groundwaicr _ .

- _' monitoring wells (MWs) “in Parcel C of the former Boeing C-6 facility (Site) in Los Angeles,
- California. - The ‘wells are to be installed as part of the groundwater remediation program for '
" the Site.” “This docuthent also; presents the procedures. to'be used if an AW oi MW has t0 be -

. i destroyed . TR ) . .

:_' The AWs and MWs w1ll be mstalled into the B-Sand or the C Sand in flve phases of work
. described below: B _ I SR R s

" Phase I- 18 geologic reconnaissance AWs wﬂl be drilled at selected locations
i Lot 8-and’ Parcel A of the Slte ----- : .

w  Phase II- 17 AWs w111 be installed in Parcel Aot the Slte

L] Phase III = 40 AWs w111 be installed in'the graded pad of the future bu1ld11"1‘g
.............. plannedfOrLOtS
___________ u Phase 'IV 81 AWs will be mstalled in Lot 8'in areas 0uts1de the area'df the
building: pad -----
..... . : ST S m N _ Phase V = geven MWs w111 be mstalled in Lot 8 and Parcel A followmg
T R development ofthe Site..

Pre—-driﬂi'ng.a‘etivities e e
______ AW and MW well design - e
~ Well installation procedures
. Well destruction proeedures

BOE-C6-0010100
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2. PRE-DRILLING ACTIVITIES

B The pre- drllhng activities addressed in this section include: permits, well location:selection .

and marking, utility clearance, equ1pment assembly, f1eld documentation, and gonstruction- ...
- methods documentation. - RN - -

. 2‘1 ..... Well Permlts | -. ._ .......... .. . . -. | .............

L Los Angeles County Department of Health Servmes (LACDHS) requires perrmts for the
- injection and monitoring wells: These permits inust be obtained for all wells installed at the -
- Site.. Upon receipt of the Well Installation Permits, LACDHS tequires at least 48-lours

........................ - notification prior to.well installation: - Installation of the AWs anid MWSs should not proceed .
e Coo - until approval (ertten or verbal) has been obtained from the: LACDHS. '

m  Site- spec1fle Health and Safety Plan
] _Pre-field Checklist;

w ... Incident reporting Procedures and - : :
" - Standard Operatlons Checklist and Dash Card

230 '_ PmJect Team Kick-oft Meetlngs _' e SRR

Pnor 0 the initial mobilization to the field, a prq]ect team kick-off meeting will be held to

. réview the scope of work and the Well Installation Implementation Plan. - Attendees to this
“pre-field kick-off meeting will include Haley and -Aldrich’s Project Manager and Task Leader, -

the driller’s Project Manager, and the Boeing Project Manager. The kick-off meeting will-

-~ also discuss ‘and clarify the rolls and responsibilities of project téam members during the well

' installation program, and discuss-the schedule of events during the field program. Ifany
- changes to the:scope or-SOPs to be used during the well installation program are identified -

- during the pre-field klek—off rneetlng, the Implementation Plan-and approprlate S0OPs W111 be

- revised.

One the first day of field work for cach-of the five phases of the well installation program,a

T field kick-off meeting will be condiicted at the Site. .Attendees will iriclude at a minimum -
""" Haley and Aldrich’s Task Manager, Field Coordinator/Supervising Geologist, Health and . _
c e Safety Coordlnator and the- Over51ght Geologlst(s) the driller’s Task Leader, and the Boelng :
' o .'_PrOJect Manager B R . _ T TP PO S PR _

" BOE-C6-0010101
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S L Thie | loeatrons of the proposed AWs and MWs-are shown on Figiire 2 of the Implementation
L ~ Plan. The locations of the AWs and MWs are based on the California Regional Water - e
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' e Qualrty ‘conitrol Board - Los. Angeles Regron_(LARW_QCB) approved locations presented in

- the work plan-for the groundwater remediation pilot study (Arcadis; 2002). The installation
- phase and well construction details of éach well to be installed ‘are presented in Table II of the
. Implementation Plan. Prior to-each phase of the well installation-activities; . surveying:

- subcontractor will survey the locations of each of the AWs or MWs to be installed during-that

- phase of work Locatrons areto be marked with wood stakes and’ ﬂaggmg SRS
2.5 Utlllty Clearance ______________
------------------ - o _After thie well borrng locatrons have been marked each locatron will be assessed as to the

- potentral_presence of subsurface utrhtres_or known:obstructions. . The task manager or his/her
: delegat'e should ide‘n‘tify alternate'well bo‘r’ing lo'cat'ions in 'the gvent that 'ut'iIities or other" -

e --------------------- .' ._ . Setvice Alert (USA) w111 be notified prior to the advancement of any borrng oh-Site: (USA
R .0 tequires at least a 3 business-days notice).. Because of on-going development; well locatrons '

- in Parcel A and the southérn ‘portion of Lot'$ along Knox Street will also be cleared for _
"""" - subsurface-utilities by a geophysical locator subcontractor and. hand augered to a depth of 5 ft
_below ground-surface (bgs). pr10r to dr1111r1g The remaining well locations in Lot 8 do: not -

: requrre hand. auger elearance

""" o The seven'proposed 'r'r'ionjto'r'irrg wells will be installed during Phiase V of the installation
program, following complete development of the Site. To protect newly installed utilities,
: e'a'eh MW location Will be'eleared b'y'the ge'oph'ysi'cal'loca't'or subeontra'ctor USA and will

2.6 Concrete Cuttmg RN SR e

“Some well. boring locatrons may requrre concrete/asphalt euttrng tor garn access 1o the- .
- underlying soil. If necessary, well locations will typically require a 2-foot by 2-foot area of
-~ asphalt or concrete to be removed (0 provide sufficient space for ihe installation of a

. monitoring well ot wells-and eompletron of the well box or proteetrve casing.

S SURRIRIRRER 27 Instrument Callbratlon and Equipment. Orgamzatlon _ :

" BOE-C6-0010102
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calibrated. - Instruments to bé used durrng well installation and development include:
T u Photo Ionrzatron Detector (PID) for work ArEa air monrtorrng and headsp'ace 3
...................................... al’]alySIS Of SOll Clll‘tlngs . PP
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' " Electronic water level sounder ' : ol

. _' Water quahty parameters {e:g., pH eleetroconductrvrty, temperature

________________________________ . : “turbidity and dissolved oxygen) for monitoring purge water-quality durrng
''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ' - well developmient; and o o
......... : = - Pressure transdueers o monrtor groundwater levels during de\'f'e.loprnent

-------- pumpmg “and injection testrng

Calibration proeedures prov1ded by the manufacturers should be followed for each _
instrument. Cahbratron verrfreatron will be performed in the- ficld prior to initial 1nstrument SR
- use, at least once a day, or when any indication of: instrument malfunction is observed. _
- -Oversrght geologrsts are responsrble for docurnentrng the ealrbratron Verrfreatron readrngs and . - '

-Followrng the: mamtenanee and cahbratron of: a11 field. 1nstruments the equ1pment and

RO - ‘materials neeessary_to.support the monitoring well installation task will be assembléd.
""""" 28 Field Documentation L L

A ‘bound field aet1v1ty logbook wrll be: malntalned to-document fleld activities assocrated with :
- the installation of AWs and MWs. Well construction and development details will be logged
' ;_ (’along with' any ‘othetr commients 'that will aid in the‘ abilit’y to’ reconstruc‘t the d‘rilling a'etivi’ties
. Freld Forms) and the Tield activities logbook. Entries will be made in waterproof black ink.
~In the case of an error, corrections will be made by crossing a single line through the
‘incorrect information and entermg the correct information: All corrections w111 be 1n1t1a1ed
-and dated. S L S

‘The fol'lowing'iafofmneﬁ will b recorded during well installation: -

_ m Drilling:e:ontraett)'r's NAE:
o . X - R N . Drﬂlingmethod; .....

' BOE-C6-0010103
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.......................................................... .DateOfinStallation;
R RN ARREERIAARR . ) - . -. Depthof borehole- ..............
...................................................................... : o i or oversrght geologrst
= Well number and Tocation wrth measurements to: nearby landmarks
. " Site name and prOJeet mrmber;’ S T SRR _
. o Types of construction miaterial and quantity of material (screen type and - '
"""""""""""""""""""" 7 length, volumes of filter pack, bentonite chrps and cement/bentonite: grout,
~ - iixture of grout etc.); : L L S
o L em Methiods of placement of filter pack bentomte seal and -annular Portland
S S cement/bentoniteseal; e L S
_____________________________ e stic Waterlevelaﬂerwenmstanatmn L S

. e Total depth of Well after installation and deserrptron of bottom (1 €: hard

- soft, et T SRR L -

. Location and deserrptron of survey rneasurrng pornt of. well easrng

U - .Descrrptron of ﬂurds added durrng installation (composrtron source; and
B VOlllme) . R ] S . .. - REREETER

Al geologre logs Well construction and well development record forrns will be provrded o
-the Boeing Technical Manager every two ‘days for review. - Geologic description.and well
~construction details will also be included in an electronic: object log and uploaded tothe -
‘Boeing EDMS. A complete set of all field activity logs and field forms will be transmitted on -
“CD to the Boerng Pl‘OjeCt Manager upon eompletron of each phase of work..... . .
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3. AMENDMENT WELL AND- MONITORING WELL DESIGN """"

":Sand and C- Sand AW and MWs are described in Sections 2.1 and 2. 2 respect1vely The =
procedures to be used during installation of the- AWs and MWs:are described in Section 2. 3

3.1 B Sand Amendment Wells and Momtonng Wells '''''''''''''''
B o 3The typrcal well dragrams of the B- Sand AWS anid MWs are shown on Frgures 4 and S of‘the R
---------------------------- - Implementation Plan, respectively. A-total of 110' AWs and three MWs will be-installed in:
. the B-Sand. The B-Sand water bearrng unit AWs-and MWS W111 be: constructed to the
............... o fOllOWll’lg deSIgn .

- Total depth of approxrmately 85 ft bgs (Depth to be confrrrned through the g
' ... Phase I geologic reconnaissance programy; :

Cw Boting to be drilled ising Hollow: steti auger dr111 Tig w1th 8-inch outsrde

g _'-drarneter by 5 ft long augers; L SR DL
Cow The well casrng will consist of 2-inch d1arneter poly vrnyl chloride (PVC) ..
o0 well casing and sereen; _ SR S
e SRR _ The screen of the AWSs wrll consist of approxunately 20 ftof screen wrth ol
e TR ~°0.020-inch miachine cut slots. The screen of the: MWs w111 consist- of 115 ft of '
e RN . sereen with 0.010-inch machine cut'slots. - e

“m The screened interval for the AWs will be: placed opposrte the VOC unpacted
-+ . water-bearing sand encounteted from approximately 65 ft to 85 ft bgs (70 ft to -
85 ft bgs for the MWs)... However, the actual depth will be confirmed or
o “refined follow1ng evaluation of the geologic réconnaissarice AW installation
_ 'descrrbed in Section 2:o0f the Irnplernentatron Plan. .

T L . m- " The filter. pack rnaterral 10 be used for the AWs will be No. 3 Monterey sand
"""""""" SR B or équivalent. The filter pack of the MWs will be No. 2/12 sand, or e
‘equivalent. The filter pack material may be altered following review of sieve
_analysis reports of soil samples collected durrng the Phase'T geologu: _ :

reconnaissance. program e SEEEEEEEEEIES ) . T . o . .

I o R L - -.__The filter-pack will be installed from total depth to I ft: above the: top of the
' © 0 screened interval. . The method of placernent and settlement of the filter pack
~Is described in Section.2. 3

W The bentonite seal is to consist of'5 ft of %-inch WYO BEN pellets placed in
. 12-inch maximum lifts. A minimum-of 2.5 ft-of the bentonite chip seal must :

RN S z - be installed below the static water table to"ensure constant hydration of the

' : ' ~sedl.. The method of placement and hydration of the bentonite seal is

BOE-C6-0010105
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described in Section 2.3:

........ u The rerrraining'.annular seal will consist of a Portland cement grout with . SR .
L . . approximately 4 percent bentonite powder added by weight. The mixture and
e o procedure for placement of the annular seal is-described in Section 2.3.

w . The level of the grout seal in-each well will be perrodrcally mspected for one
oL week following installation to observe any settling of the:grout. If settlement
. is‘observed; additional grout will be mixed and added to bring it within 3. ft of
.- grade. -Any soil which caves into’the borehole erl be removed prror to S
 placement of additional grout. ST S e

- m.. For AWs installed outside of the pad for the planned burldrng a minimum of -
2 frof stickup of the well casing: will remain above grade.. The well will be
. capped with a PVC $lip cap :and marked with-wooden stakes or steel rebar and:-
- 'ﬂa'gg‘ing AWs 10eate'd with‘in the future b'uil'ding pa'd will be eutoff a

“proteci the wells durmg future grading activities.

_ R . I The surface completion of the MW will consist of a 12—1nch drameter traffic -
SRR TR - rated well box set in concrete with the top- of the box raised approximately ¥a- -
RO - inch above the surrounding pavement to. promote drainage away from the:

_3 3-.'2'.'. C Sand Amendment Wells and Monrtormg Wells

LI The typrcal well diagrarms of the C-Sand AWs and. MWS are shown on Frgures 4 and 5 of the
L - Implementation Plan, respectively. -A total of 56 AWs-and four MWs will be installed inthe .-~
L “C-Sand. The C-Sand water bearrng unit AWs and MWs erl be constructed to the followrng :

' desrgn ST R LIRS SRR R

3 . 'Bormg to be drilled using hollow stem auger drrll r1g with' 8 mch outsrde
' . diameter by 5 ft long augers; ... e

B e o s The well casing will consist of 2-1nch drameter poly vrnyl chloride (PVC)
""""""" ' L well casing and screen; ' ' '

SRR e ': The sereén of the AWs will .eonsr'st'o'f approxunale:ly 20 ft of 'seree'n witht _
' L 7 0.020-inch maching cut slots. The sereen of the MWS will consrst of 20 ft of
~sereen with 0.010-itich: maching cut-slots. '

" w - The screesied interval will be placed_opposrte the C-Sand 'Water;'bearihg saiid

o : ' o . encountered from approximately 95 ft to 115 ft'bgs. However, the actual

~depth will be confirmed or refined following evaluation of the geologic . -~
. reconnaissance’ AW mstallatron descrrbed in Sectron 2 of the Irnplementatron .
- Plan. Ll R
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or equwalent. ‘The filter pacl( of the MWS will be No. 2/ 12 sand, or

equivalent. ‘The filter pack material may be altered following reviewa sieve
- analysis reports of soil samples collected during the Phase I geologre

reconnaissance program B

: The filter pack will be installed from total depth to l ft above the’ top of the
screened interval. The method of placement and settlement of the filter pack.
"_1sdeser1bed1nSeetron23 S e :

 The bentonite seal is to eonsrst of 5 ftof 14 —1neh WYO BEN pellets plaeed in-

12-inch maximum lifts. The miethod of placement ‘and hydration of the
bentomte seal is described in Section 2 3; T

" The remalnrng annular-seal will consist o4 Portland eement grout wrth _
- approximately 4 percerit bentonite powder added by weight.. The grout will

- AWs. For the MWs; the -grout will be placed to within 2 ft of current grade '
" The grout mixtire and procedure for’ placement of the annular seal I8
- described in Section 2.3. o e :

- The level of the giout Seal in each well will b’e'p'eriodi'c'ally 'inspeétéd for one

~exiend from the top of the benionite seal to within 3 ft-of cutrent grade for the

week following installation to observe any. settling of the grout. If seftlement. -

_ | is obsetved, additional griout will be mixed and added to bririg. it within 3 ft of
- grade. Any soil which caves into the borehole will be removed prlor to-
. placement of additional-grout.

. "AWSs located within the future building pad will be-cutoff a minimum of 3 ft
- bgs,:capped and the boring backfilled to grade with sand to. protect the wells
- duting foture grading activities. EERUOS T ARRRIRPIS .

~ The surface: completlon of the MW w111 consist of a 12—1neh diameter traffic _
- rated well box ‘set in concrete from 2 ft bgs to the pavement:surface. The top

of the box will be raised approximately Y4-inch above the surroundrng

' R pavement to promote drainage away from the MW

For AWsinstalled outside of the pad for the planned burld1ng, 4 minimur of -
2 ft of stickup of the well casing will remain above grade. The well will be
~capped with a PVC slip cap and marked with-wooden stakes and flagging. -
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9, WELL INSTALLATION PROCEDURES

L --””Refer to Seetron 2 of the Implernentatlon Plan for the details’ regardlng the collection
. - of-continuous cores from the 18 AWs installed as part of the Phase I géologic.
A .0 reconnaissance program. This information will be used to determine the completion -
o depths, well screen intervals, and filter pack specification for the remaining: 148 AWs - -
R - - and sevent MWs. - The 148 reinaining AWSs are to be drilled without the collection of
' - soil samples for geologic logging.- During drilling of the-seven MWs, soil samples g
o will be-collected for geologic logging at 5 ft intervals: using a split- -spoot. sampler B
o "-_"equ1pped with a sand catcher: device but not internal sample rlngs - R

_'Wrapped. : Deeontarnrnatlon of the materials may “also be done by high pressure steam.
‘cleaning. All personnel handling the decontaminated ‘well materials should wear -
- clean drsposable PVC gloves to ensure that the: material does not become: - "
- contaminated prror to installation.
B Alter decontarmnatron of all down-hole drrlhng equ1prnent the well borrng will
o o - advanced to the desired well depth. The lead auger/bit used for reaming the
' ' : - " boreholes that-are not continuously cored will be-fitted with a‘'clean wooden plug to
marntarn a sorl free annilus during reamrng TP :

- 4.0 A werghted tape-measure will be used to verlfy the depth to the bottom of the borrng
: before-and after knocking out theé wooden plug. The wooden plug is then knocked
- out with the drill stem rods and 140-pound hammer. - o S o

. Noige: - Incases where heavrng sands are encountered; clean potable water may be

~added to the borehole through thé auger to displace the material during - R
‘installation. The pressure created will keep the casing from moving _upw'ar'd' inoco
the augers. During Phase T and possibly Phase TI, potable water will be -

available at the soil vapor extraction compound.  For future phases of work, -

- potable water may be obtained from the fire hydrants in Knox Street-under -

- permit with the City of Los Angeles. Under no-circumstances shall the fire -

- hydrants ‘on the commiercial property located south.of Knox Street be used -

due to their conniection to an alarm.-s”ystem ...... :

N _ S50 When the approprrate depthhas been-achieved, PVC well screen and easmg will be
R SR - assembled and lowered through the hollow-stem augeis. Unless wrapped with plastrc
- from the manufacturer, the well casing and screen for the MWs willbe =
- decontaminated before being placed in the borehole. Decontamiination of the well
-~ casing- and screen for the AWS is not requrred -
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6. Once the screen and casing are in place, the sand pack material is poured slowly ...
_ T through the anriulus between the interior of the hollow-stem augers and the well -
L . casing. The filter pack material to be used for the AWs will be: No. 3 Monterey sand, -
-+ orequivalent. The filter pack of the MWs will be No. 2/12 sand, or equivalent. The -
IR EIE LTI U filter pack specifications may be altered based on the results of sieve analyses of soil
RIS . samples collected during the Phase I geological reconnaissance well installation”
e - program. The augers can be withdrawn during the placement of the filter pack sand,

- but the tip of the augers must remain below the top of the filter pack throughout the - B
~process to prevent caving of formation material.into the annulus: between the borehole -
©-and the well screen.. Following placement.of the filter pack to a leveél of 1 ft above:

SR . thetop of the screen, the well will be surged for approximately 10 minutes witha
L B vented surge block to settle the filier pack. The level of the filter pack will thenbe -
"""" - measured and additional filter pack material added,.if necessary, to bring the levela -

""" minimum of 1 ft above the top of the screen.. The well will then be surged for-an B
~additional 5 minutes and the filter pack level again measured.. This process will - :
- continue untrl no' further settlement of the filter paek greater than 0.05 ftis: measured

_ 7. e The fmal depth to the 'sand pack wrll be reeorded on the momtormg well eonstruetron R
[REREREERREERERES S form (Frgure 1=1). In addition, the volume of ‘sand used for the gravel pack should be: -+~ -
C ﬂreeorded n the f1eld aetrvrty logbook _____ SETEREEPPITEN TP RO RENIEPRE o

3 _The bentomte sedl is to consist of 5 fr layer of 14- 1r1eh WYO-BEN pellets placed in -
. 12-inch maximum lifts. . The thickness; hydration, and _plaeernent ‘of the bentonite seal
aré-critical to seal-off adjacent water bearing zones. To insure constant hydration of
- thie bentonite pellets in the B-Sand AWs.and MWSs, a minimutm of 2.5 ft of the ...
bentonite seal must be installed below the static-water table depth/elevation as verified
in adjacent MWs or AWs. The screen interval of the C-Sand wells is sufficiently -~
- deep enough to ensure constant hydration of the bentonite seal. Following placement =~
~‘of each bentonite pellet lift, a capped tremie pipe will be used to tamp the pellets- in-
- place and the lift allowed to hydrate for up to 10 minutes before the next lift is
. placed. Prior to placing the next lift, it will be confited that there is a minithum of
2 ft of water above the top of the previous lift. If necessary, additional potable water
" will be added to the annulus to allow hydration of the next bentonite peilet 1ift. This
- placement method will be repeated until the entire 5 ft bentonite seal is placed.  As o
- -the bentonite seal bentonite seal isplaced, the augers can be withdrawn. However,.to -
prevent the formation material from caving around the well screen and casing, at o
time shall the base of the augers be allowed t0 Tise: above: the top of the placed '
~ bentonite seal level. - : : :

-~ 9. The final depth to the bentonite seal and seal thickness wrll be recorded on the _
- .. ‘monitoring well consttuction form. In addition, the volume of bentonite used for the
~-seal should be recorded in the field activity logbook and compared. to the ealeulated
: volume in. the field 0 ver1fy :adequate seal placement. =~ S
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10. The remaining annular seal will consist of a Portland cement grout with- ... SEREEE :

-approximately 4 percent bentonite: powder added by weight.  The mixture will consist -

of the following; 94 pound bag of Portland Type I/I1 cemient, 4 pounds of bentonite
- powder, -anid approximately 8 to 9 gallons:of potable water. ' The bentonite powder
. and water shall be mixed first and the cement added-after it hias mixed. . The cement -
- and bentonite powder must be loose and free of Tumps. The: grout will be mixed '
" immediately prior-to placement in-each individual well. Because of the small ‘annular -
“:space between the well casing and the inner wall of the hollow stem-auger, -a tremie
pipe of 1=inch diameter must be used. ‘Because of this.small diameter tremie pipe, the -
-0 grout mixture must have a density between 14.5 and 15.0 pounds per gallon and be
----------------------------------------------------- - fully mixed.  The oversight geologist must approve the mix-and consistency of each’
- grout mix used using a 1/2-gallon container and a weight scale.  The grout will be: .. '_ﬁ
‘placed fiom above the bentonite seal to within 3.5 ft of ground surface using a= -
- temporary tremie pipe with the bottom of the pipe placed within 2 {t of the bentonité -
: _'.seal Grout shall be tremled mto the auger annular space as the augers are. T

- atall times-as§ they are: W1thdrawn The tiemie pipe can be: w1thdrawn durmg the :
- grouting process, but the tip-of the pipe: and augers must remain below the top-of the -
- -grout throughout the process. . The well will be periodically inspected in the days

'''''''''''''''''''''''''''''''''' el ~following placemint of the grout seal to'eénsure that no settlement occurs and - -
''''''''''''''''''''''''''''''''' C.0o .o -additional grout added to maintain the level approximately 3.5 feet bgs. Any soilor. = -

- ‘other-debris observed on top of the grout seal will be removed pnor 10 addmg
~additional grout if necessary.-

11. . -~ For AWs 1'n'St'alled Gutside of the pad for the: planned bulldmg, a minimum of 2 ft of
o stickup of the well casing will remain above grade. The well will be capped with a

BRI SRR o - 'PVC slip cap and maiked with wooden stakes and flagging.. AWs located within the - .
P SO future building pad will be cutoff a minimum of 3 ft bgs; capped and the boring

backfilled to grade’ w1th sand 1o protect the wells durmg future gradmg activitics.

12, The_surface-completlon of.the 'sev'en.rnomtormg.wells will be a 12-inch dlameter_ -
- traffic rated well box set in concrete. The top level of the well box will be raised
- -approximately Y-inch above the pavement level to: promote drainage away from the

- box. : R e

13, Recoid the apphcable geologlc and well construction data in the electfonic: object log -
L .'and upload the log to- the Boemg EDMS : R _
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e B -'The purpose: of th1s seetron 1510 present the procedures tequired for the destruction of-an AW
el - if well development or water injection testing (WIT) (See Appendix D of the Implementation

- Plan) indicates that-the AW-does not have good hydraulic connection to the target water o

- bearing unit (1 €., B- Sand or C Sand) and can not be used for the’ addltron of amendment BRRTRR R

R T Destmctlon..Actlwtles e L

S '_The well destruction aet1v1t1es addressed in th1s section 1nelude perrmts review. of exrstrng
""""""""""""" ~well information, equ1pment assembly, field documientation, and well destructron methods

. LACDHS: requ1res permlts “for well destruetlon LACDHS well destruetlon permlts will - _
. “Urequire at least 7 working days for the approval process. Well destruction should. not proeeed. :
IR IIRE . until written or verbal approval has been:obtained from-the .ACDHS.

o Prror to 1n1t1at1ng the well destruetlon aet1v1t1es the Freld Coordtnator/Supervtslng Geologlst
SO . or Task Manager will review all relative information regarding the details of construction and
- thie relative soil and groundwater data associated with the-well to bé destroyed.. The site -
-~ geologist will inspect the well location for access or obstructions such as equipment ‘siorage.or -

-_-materials pla'eement on top of ornear the: well cover. R e .
- ............... k R 5”1”3'” Concrete' 'Cuttmg
'''''''''''''''''''''''''''' - Prior to well destruetron the concrete and’ asphalt surroundrng the ex1st1ng well (if present)
' ~ will be-¢ut and removed. Enough eonerete should be removed to pr0v1de sufficient spaee for
the well destruction proeedure Sl

814 lnstrument Callbratlon and Equlpment Orgamzatlon

---------------------- - _-Prlor o drllllng, field equ1pment will be ¢hecked for possrble malfunctlons and calibrated :
"""""""""" -+ “according to procedures provided by the manufacturer. Field instrument calibration L
- verification will be performed in the field prior to their initial use-at least once a day, or ‘whén
. any indication of instrument malfunction'is observed. - This information may be recorded in
o the field act1v1ty logbook or on the approprlate field meter calibration log. - L -

R - S Followmg the ‘maintenance and eahbratlon of all f1e1d 1nstruments the: equ1pment and.
- materials neeessary to support the Well destruction task will be assembled ......
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_' ~-destruction of a-well. - Entries w111 be made in waterproof black ink. In-the case of an error, _
_ - corrections will be made by ‘crossing a single: line through the incorrect information and
S - "en'teri'ng'the' correct information.-- Al corrections will be'injtiale'd and.dated.

. .Dmn‘ﬁg_camam

L R ._ . Nameoffieldperson(s) ............
oo Wellnumberand focation

W Well depth and static water level

om - _Z.Well destruction equrprnent and rnethod employed

" 'm o Dateand trrne of well destruction.

w ‘Type and volume of ‘sealarit material (volume should be consmtent wrth the
' _antrerpated borehole volume) : :

o 5.3 Well Destructlon Methods '_ S S S

............. ; .':_Wells will be destroyed b’y over- drillin'g and remov.al'us'in'g a hollow-stem auger drill'ing.' o
- methods, or LACDHS and Boeing PI‘O_]CCt Team approved alternate drilling/destruction -
methods. ... . _

S L _. " Once the: surroundrng asphalt and concrete (if present) has been: removed the ex1st1ng _:
S o Well cover and Well box (if present) can be removed. - ERTERTOR '

L minimume drarneter) over=drill the exrstrng eement/bentonrte seal and sand paek along
- “the entire length of the well . -------- : :

30 Advance the auger drrll strrng o the desired removal depth (total depth) Wrth the
- hollow-stem in place, pull the existing well casing through the-open augers. using the-

- wire-line: winch attached to the drill Tig.- Containerize the well waste materrals as

.described Section 1. 4 of this exhibit. . -~ :
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S T One 94-pound sack of Portland Type I/IL cement ... SER :
________________________________________ = Approximately 3 to 5 pounds of powdered bentonite o =
L 6.5 gallons of clean potable water ... .

“m . The density of the grout mixture should range from 15.6to 16.2 pounds per. |
. -gallonand must be: verified by the oversrght geologrst usrng a calrbrated .
- container and werght scale. o R T IE L

" NOTE: An alternate approved mixture may be tsed 1h place of the bentonite-cement o
- . grout mixture above if the alternate mixture complies with the California =~
- water well standards.. : s '

5. Backfill the vacated boring annulus with a bentonite-cément grout by tremie pipe
" "methods; to prevent the grout from free-falling or becoming diluied or separaied = .
.. -during installation. Retract the hollow-stéem augers from the borehole at-the same rate
: - 'that the grout is being pumped to prevent the borehole from caving in prior to
BRI oo placement of the sealing material. The: grout should be: added to the borehole at-a :
S speed that will keep the groundwater from r1s1ng to: the surface and ﬂoodrng the ared
- -around the borchole: - e BRI '

e R ---.NOTE‘;_ N The volume of grout used to seal the borehole should be greater than
S Sl oo the caleulated volume of the total depth of the borehole. '

JRERRRRRIEEE e 7. "Deeontamrnate all drrlhng equrpment usrng a hrgh pressure washer and steam cleaner
: or by hand washing with -and Alconox solution and two tap-water rinses.

g .Contarn all‘soil cuttings, solid wastes, and any drsplaced groundwater 1n 55- gallon
© o drums. Seal each-dium with-a drum lid.  Label drims according to the Waste
- Handling section (Sectron 3.3) in the Implementation Plan.

' 90 Place all trash (1 e ‘spent. gloves paper towels plastrc sheetrng, BiC. ) in plastrc
-+ garbage bags and drspose of properly '
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program for the Site. This' documeni also presents the SOPs to be used for water injection

testing if an AW 'di'sp'lays low rec‘harge' during well development 'The development and water

- standard- operatmg procedures (SOP) are: followed

1 Ob 1] ectives

_Removal of fmes from the AWs is partrcularly 1mportant as any fme gramed formation .
- materials could be forced. into thie. formation during amendment mjectton activities and could L

All newly installed AWs and MWs W111 be developed prror to use but after the surface seals -

- have been allowed to-set for a minimum of 72 hours followmg well compleuon The purposes :
- ofwell development are to;- - . : . '

Cm Remove fme gramed formatron materral from the well which may have
~ entered the well screen durmg 1nstallatron :

- ~ Clear fme gramed sediment from the well screen opetungs to mcrease o
. hydrauli¢: communication with the filter pack; .

Cm o - Wash fine grain sediment from the filter pack and increase hydrauhc
' . communication with the Tormation of the water bearing unit; and

‘m - Restore the groundwater propertres disturbed durmg the well installation B

- process.

1nh1b1t flow and reduce well eff1c1ency S : Lo .

_ If any AW dtsplays slow recharge raites durmg development a water mjectton test’ (WIT}) will o
- be performed. The primary purpose: of this test is to evaluate the competency of the' AW for
~use- as -an amendment. well. - The WIT w1ll also provtde hydrauhc data that will be used to - :

. better plan injection-activities. . - R S R

"The purpose of this document is to present the standard operating procedures (SOPs):-required -,
.~ for developmerit of the 166 bioremediation amendment wells (AW) and seven groundwater
- monitoring wells (MWs) in Lot 8 — Parcel C of the former Boeing C-6 facility {Site) in Los'_ :
- Angeles, California. The wells are to be installed as part of the groundwater remediation

'BOE-C6-0010116
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' 'Development of wells consusts of initial development {pre- development) during constructionof - - -

JE  the well, to settle the filter pack, and development of the well-a minimum of 72 hours followmg
L R placemmient of the surface seal to wash the well screen and increase hydraulic comimuinication
SRR _ with the formation-of the water bearing units: - The SOPs for these tasks are described below.- S '

._ ............................ 2.1 . Pre-DeVElopmellt R ’ N . .. . .' ................. .

TR Imtral development of the AWs and MWs (pre development) w111 be performed durrng
Sy o ' emplacement of the well filtér pack to ensure that the filter pack has settled. This pre- e
. development procedure is covered. in the Well Construction and Destruction SOP (Appendix =
S C, Section 4), but is included here for completeness and cross-reference.. Once the well scréen
and casing are in place, the filter pack material is poured slowly through the annulus befween -
- the interior of the hollow-stem’ dugers and the well casinig. The-filter pack miaterial to be used
for the. AWs will be No. 3 Monterey sand, or equivalent. The filter pack of the MWs will be -
~No. 2/12 sand, or equivalent. The augers can be withdrawn during the placement of the filter -
- pack sand, but the tip of the augers must rémain below the top of the filter pack throughout the -
- process to prevent-caving of formation material into the annulus between the borehole and the
. well screen.  Following placement of the filter pack o a level of 1 fi:above the top of the L SR

S . screen, the well will be surged for approximately 10 minutes with a vented surge block to
EUURR - settle the filter-pack. The level of the filter pack will then be teasured -and additional filter -
""""" oo pack material added,:if necessary, to bring the level a minimum of 1 ft-above the top of the
RPN oo Usereen. The well will then be surged for anadditional 5 minutes and the filter pack Tevel again
~ . measured. This process will continué until no further settlement of the filter paek greater than - -
R SR . - 0.05 ftis meg_sured ) . e . '

- -.Well development g equlpped w1th boom, winch, submer31ble pump, clectric
_ - generator; and high-pressure washer and steam cleaner;: e
- w " 2-inch diameter vented rubber surge block;
- L.5-inch diameter steel bailer; - : - .
..... 2-inch diameter submersible electrlc pump (e g, Grunfos Redi-Flo 2) wrth '
. electric-cable, steel retaining cable, and Nalgene or Teflon discharge hose; .
.. Calibrated container and stop watch to measure: pump dlscharge rate;;
1-liter Imhoff Cone; - . T RSO O U PO TR OOOO :
“Flectronic water level sounder with 0. Ol ft incréments; :
“ - Level pressure transducer connected to surface data’ logger with data cable .
- Water quality meters for monitoring pH, electroconductlvuy, turbldlty,
T temperature and dissolvéd oxygen S
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L ISR Water Development Record form: (lncluded in Appendlx Aofthe e :

Implementatlon Plan) - L

- Priorto development total depth the feel of the bottom of the Well (i:¢., soft or hard bottam),
and the static water level in the well will be migasured and recorded in the Well Development.
“"Record form.. A copy of the Well Development Record form is included in- Appendlx A~Tield- -

Forms of the Implementatlon Plan PP e

schedule 40 Poly’ vmyl chlorrde (PVC) well casing'is 0.175 gallons per linear foot of casrng

l) Wells will first be balled of any accmnulated sedirment in the bottom of the well usmg a

- steel bailer to remove as much sediment.as possible. The bailing time duration, total -

e depth of the well, and volume of water and sediment: removed at the end of barhng w111 .

- beestimited and noted on the Well Development Record. " -7

R 2) ‘Wells will then be surged uSlng a 2-inch diameter;, vented rubber Surge block for a

. period bf no-less than 1 miiute for every lindar foot of well screéen (a minimuiti of 20°
‘minutes: for a 20 ft length of well screen) to-wash water i and out of the well screen. .

through the slotted openiiigs. The surge time-duration and total depth of the well w1ll o

- again be measured and recordéd.on the Well Development Record.

~3) "Thewell will again be bailed of any accumulated sediment. The suspended sediment
- load should be monitored during bailing using a 1-liter Irihoff Cone. Bailing of -
- sediment should be performed uniil the sediment load decreases to a point thata
- submersible pump; ¢an be used. This point is typically when less than ¥- to I-inchof
. -sediment settles in the bottom of a 1-liter Imhoff Cone.  The bailing duration, well total
" depth, and the volume of water and sediment bailed from the: well should againbe ... :
. nedsured and recorded i the Well Developmetit Record. o '

4) - An electric submersible purp- and a'water level pressure transducer with data wire
- leading to the surface will then be inserted into the well and lowered to the pumping.
-depth approximately 2 ft above the base of the:well. The transducer’s data wire will be -
“connected to a laptop computer for monitoring the water levels during the pumplng
- phase of development.  The pre-pumping water level will be heasured with an
- electronic sounderand level transducer activated with water level data recorded every
30 seconds. The simultarieous measurement of the sounder’s depth to water level and
~the transducer’s level (height of water columir above transducer) reading should be

- recorded to gether on the Well Development Record.’ _ RETRS :

'5)-” Theé subinersible pump Should be staried and ad]usted t0 an initial | pumplng Tate of .
- approximately 2 gallons per minute (gpm). The well should be pumped at 2 gpm for a
- minimum of 10 minutes to remove suspended sediment. The water level in the well -

- should be monitored with the level transducer data. “Every5 minutes-during pumplng, _' L
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dissolved oxygen) monitored with field instruments-and recorded il the Well-
" Development-Record. The volume of water pumped and the stabilization of the water

‘the sediment loading in the discharge water should be monitored with Imhoff.Cone and .

the water quality parameters (i.., pH, temiperature, electroconductivity, turbidity, and

- level at the-end of the imitial pumping at 2 .gpm should also be recorded.

i L6y

If after 10 minutes of pumping at 2 gpm the sediment load in the discharge water _
“remains high (i.e., greater than the sediment loading goal of Y- to-4-inch of sedimetit in
the base of the Imhoff Cone), the 2 gpm pumping rate should be maintained until the - .
-sediment load decreases to less than V- to Vz-inch in the Imhoff Cone).. After the

- sediment loading goal is reached at the 2 gpmirate, the pumping rate should be- increased

o apprommately 5 gprn fora period of 10 minutes, and the above described momnitoring -

.Zperforrned N L C : R

el pumnped at this rate until the sediment loading goal is reached. - Given the depth: of R

dlscharge rate should be increase to the maximum pump]ng rate of the pump and the o

-+ the wells to be developed, 8 gpm is probably the rnaxrmurn pumprng rate poss1b1e w1th__'
. the development pump S - . . RN - e ....... i

S8
+ - rate-should be decreased ‘until a sustained pumping rate is achieved. The well should

If the watér Tevel iri the well drops to the pump 1ntake durlng pumping, the pumping SN

- be pumped at this sustained rate until the sediment loading goal and the water quahty

“If the sedinent loadmg does not decrease to less than %--to Ya-inch of sedrment in the e
- Imhoff Cone-within 2. hours of total pumping time, the pump and level transducer =
- should be removed and the well surged for 10 minutes and bailed again to wash fine-

.. parameters stabilize to within 10 percent of previous readings.
9

: -grained sediment from the well screen and filter pack, and the pumping process -

“resumed. - If the sediment loading goal is.not reached with 1 hour of this second -

- pumping phase, ‘the pump should be turnéd off, but remain in the well with the 5
. transducer, and the ‘water level recovery monitored with the level transducer until 80

- percent of the static water level is recorded; or 30-minutes, which ever is less. The 80 el :

percent recovery is defined as 80 percent of the distance between the initial static .

- water level and the pumping level measured at the end of the purnping. stage.

Following this recovery stage, the pump and level transducer can then be removed

- from the well.  The-devélopment results.should then be evaluated by the Project Team

to-assess if further-development is required or if the well should be identified as:

unacceptable. If filter pack material is observed in the bailed sedrment video camera

_logging of the well may be: perforrned to assess-the soutrceof the frlter paek ez
cracked well screen). o .

10) Orice the pump and level transdueer are removed from the well the total depth of the

_-well should. be measured and the conditions in the bottom (i.¢., hard or soft bottom)of =~

- the well tecorded in the Well Déveloprient Record.  This measurement shall be

“repeated-the following day to allow any sediment to- settle to the base of the-well. - If

' sediment is detected in the base-of the well following pump removal or ihe following

'-day, the well. rnay have to be bailed (w1th a elean baller) to remove th1s sediment.
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T """"" This sediment may have been washed -from the well screen but did not enter the pump

intake during the pumping stage and settled in the base of the well

LD bis the sediment loadmg poal is reached within the 3 Tours of total pumping time; the
_pump should be ‘turned off and the water level recovery monitored as described above
_ ~until 80 percent of the static level is-achieved, or Y2-hour of recovery time is:
'''''''''''''''''''''''''''''''''''''''''' o+ - ‘measured. The time to achieve 80-percent {or more) recovery should be noted-in. the:
T Well Development Record. . E e :

AW 1dent1f1cat1on number and date (e.g., filename “AW0022C. Devdata 082704. xls”) B e |
for download and possible further analysis. : -

o 13) For MWs once the sediment loadmg goal I8 achieved and the water quahty parameters- -
-~ stabilize to- within 10 percent of prev1ous readmgs development of the MW is Tl
: Consldered Complete - : S . A R R ..

. ".14) If an AW takes longer than Y-hour to achieve 80 pereent of static- water level _
: oo Trecovery, the AW should be flagged ds a “Slow Recharge Well” and a Water Injection -
SERIEERRRE e _' o Test (WIT) performed following the WIT SOPS presented in the followmg section. -

_"15) Following well development all used equrpment (1 e. surge block, bailer, wmch -
“¢able, pump; electromic sounder, level transducer and data cable, and the water quahty o
meiers) should be decontaminated between:each-well by use of-a high pressure washer .
- ‘and steam clearier, or hand washing with an Alconox solution and.a double tap water
- rinse Tollowed wrth a drstrlled water final rinse: -

:_: Storage -and disposal of the’ mvest1gat1on derived wastes (IDW) generated durmg the well i .
- development program will be coordinated with the' Boeing Waste Management Specialist Ms. -~
- Marcia Taleff aminimun of 2-weeks prior to mobilization for each phase of the program.

o Where poss1ble bailed sed1ment will be Separated from well developrnent water and placed in.
- toll-off bins.to be locatedin a- designated waste handling area on the Site: The driller will o
" trangport the separated’ sed1rnent from the well location to the roll- off biris’ usmg a:soil hopper S
‘and a forklift. . R TSP :

Well: development water-and decontamination rinse water W1ll be: placed in-ao, 000 gallon.
* holding tank locatéd in a designated waste handling area on the Site. The: driller will be. -+~
resp0nsible for p'u'rnpihg' all decon rinse Water and well de'Veloprn'ent'wate'r-'into the holding tank..

All IDW containers .'vvlll be lab'eled'vmth an adhe’s1ve-.wa_terproof_label and waterprodf marker
and-catalogued on a daily basis:-Each contaiiier lab'el.will' contain the following information: .

w Client (generator) identificatior (name and. address)
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___________ m - Name and phone number.of Boemg Waste Management Specialist;
_ Ly - Date(s) generated; ... e _ _
S S " - Container Contents (exarmple: well' cuttmgs from well AW—I 12, development L
"""""""""""""" e purge water from wells AW-97 and AW-98, etc), _ R S y
S coooo 0w Estimated volume or capacity;and - o SRR .

- Physmal state of material (sohd or 11qu1d)

:The Fleld Coordmator Wlll be responsﬂjle for mamtammg d complled List of all of the IDW _
. containers generated on a daily basis. . A waste inventory form is.included in Appendix-A.. This -
" listis to be provided to the Boemg Waste: Management Spemahst every Friday during the -

' 'dnll]ngprogram B _ . ) SRR -
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3.0 AMENDMENT WELL WATERINJECTION TEST SOP """""""""""

- The evaluation of AWS for acceptance will follow the Well Constiuction Plan flow Chatt
Sl - (Figure 3 of ITmplementation Plan). During the AW development process described in the' _
- proceeding section, AWs:will be evaluated as to their recharge capability. If an AW requires -
- more than Y-hour to achieve 80 percent recovery of the static water level once the pumping -
- _stage is completed, the AW will be flagged as a “Slow Recharge Well” and a water injection

o test (WIT) perforimed. The equrprnent and SOPs requ1red for the WIT are described below T
....................... 3.1 Eq“lpment ) o |
.................... The equrprnent 'requrred for the proposed WIT 1nc1udes the: followrng e
___________________ w5000 gallon holdrng tank with -Bottom drarn frttrng and filled wrth potable" e
__________________ el tap water mounted on trailer or flatbed: truck; o
____________________________________ = Electrrc pur‘np connected between holdrng tank’s. bottorn drarn fitting and

mariifold capable of pumping up to 30 gprn at a minimum of 25 psi; _
_ RS - . w . In'lidu of use of the holding tank and pump, it may be possible to use long ST
EEIEEIERRIERIEES Sl lengths of fire those and the fire hydrants on Knox Street to provrde the .
' o : : _.water for the: WIT . . o e _ - B
_ _ SR : ) m o Two. 25 ft lengihs: of 1 1nch drameter hose wrth approprrate connections to L -
o e pump discharge, the: valve manifold, and a 2-inch s11p -fit couphng for - B
L IR “attachment to the AW wellhead; : : L

-'E The water test manifold used by Arcadis G&M Inc. durrng the Burldrng 2
' .-Area arnendment well. testrng program '_ ;

- _. One cornbrned pressure transducer/datalogger {e. g Sohmst Levellogger) .
' (rated to-a minimum 150fthead)"" e .

Cw : _ZParts for assemblrng the well head frttrng (2 1nch PVC TEE 2- 1nch PVC.- o
- - ball valve; pressure gauge [0 to 10- ps1 range] and frttrngs to-connect hose -
- ~as-shown. in. Figure 1) : S

Tt Water level sounder w1th 150 ft Iength

~ The PVC TEE should be securely attachiéd to the AW well-head by cementing a 2-inch PVC
male’ adapter to the well casing with PVC. cément for oné-time use: - A 2-inch PVC female = =
* adapter can be cemented to the re-usable PVC TEE 50 the TEE can be used for WITs on
Cother AW wells.  This well-hiead fitiing will provide a seal that will -sustain the applred
pressure {about 15 psr max) durlng the WIT L _ ;- T : : '
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recordrng of the hicight of waier in the well casing dur1ng the WIT. .The electronic data cable

-~ for the transducer must have a pressure fitting due to the pressurized well... Because this -
''''''''''''''''''''''''''''''''''''''''''''''''' - transducer needs to be able to measure the full range of response, which will be as highas 60 .. .
' ~psi-(120-ft -of ‘water), the Soloinst ‘Levellogger can not be used due toits limited response - -
range. -An additional transducer and datalogger can be used for nearby AWs or MWs_-'-
~screened in the same water bearrng unit to provide for monitoring of water levels in-these -
wells during the WIT.. The water level sounder will be used during the WIT to monitor

. _'_'water levels within the-casing of the 1nject10n well as well as any adjacent AWS or MWs """

320 Water In]ectton Test Procedures

o - The WIT will be implemented following the Well Construction Plan Flow Chart (Figure 3in
SRPRU ~ the Implemientation Plany. The AW WIT will evaluate: the specific injection capacity of the . -0
' well (i.c.. incrementally fill and maintain the water level in the well casing and monitor the = = -
: 1nject10n tate. If the WIT injection rate is greater than 2:gpm, the AW is-acceptable for use ce
- during the amendment 1njeet10n program. -If the anECtIOIl rate 18. less: thati 2 gpm the AW '

-shall be rejected for use as-an amendment well - s o R

Dur1ng the WIT ‘nearby AWs or MWs, if present may . be used to provrde addrtlonal data on' -
R S the effect of the injection s.a seeondary check on the response of the WIT on the AW~

R o :_ " m The water level in the II’IJBCthD well and any adjaeent AWs or MWs will be _ S

e RUNTRRE Sl reeorded during injection, along with: the correspondrng injection flow rate -
- (read from the digital flow meter). ' :

reeorded

= A volume totalizer will e used to ‘monitor the total Volume of water 1njected 1nt0-'_
- the well over thie course of testing. ' ' L

- The freld log shéet to be used for data collection i 1s 1neluded iri the Field. Forms in Appendrx A..
. of the Implementation. Plan . S -

L S "'j'The Stage T atmosphefic water 1nJeet10n test will be: conducted without applyrng excess -
PRI . pressure to. ‘the well-head. . This will simulate the water injection rate under conditions most
- likely to be applred durrng future amendment addition events: The WIT shall be conducied as Sl
._ follows: R e .

- RUEEER b Prror to the test, a Crty of Los Angeles Hydrant Meter will be: attaehed d1reetly (o the fire. S .
----- e -_ SR hydrant soufce.  Fire hydrant sourcés may be-too far away from the AW ‘being testing:. ' o
R In lieu of a f1re hydrant source, a 500 gallon mobile holdinig tank and éléctrical pump can
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___________________________ ' be used. All fittings should be secured before commencing the test. . The oversight geologl'St'
"""""""""""""" o will document the injection equipment used and ‘the fittings used to connect to the well.
: ‘head. Photographs of the equipment should be taken. 8 e B

o 2) g Check the cahbratron of the flow meter in the iest. apparatus 1f th1s has not already been |
- dong beforehand: S o . e _ TR

----------------------- By .Measure static water'level in the injection well. - Lo """"

_ ) * Medsiire: static ‘water level i the adJacent wells that will be used as observatron points.

--------------------- . - THé obsérvation wells should be ~withini. 50 feet of the AW being tested. Suépend a '
L - pressure transducer (1f available} in each of the observatron wells ‘Record the position of

~each logger. '_ R I ' : BN S

'__5')- Attach the well—head fitting to the well suspendrng a pressure transducer connected toa o

‘data logger in the well at the ‘same. timé. The recording mterval for the “data logger T

should be set at 15 second intervals. Since this logger will be exposed to the full range of =~ -~ 10
.............. - the injection pressure; it needs- to have a mirimium foll-scale résponse of 150 ft. The
o = .- Soloriist Levelloggers have a readrng range of about 62 “fi and should not be used -
S L Record the posrtron of the logger T

S _' o 6) _The test should last approxnnately 30 minutes, or not more’ e than 500 gallons of’ 1nJected :

' - water. During the test; injection flow rates, water levels (pressures) and total volume of - )

" water injected.should be recorded on the log sheet provided in- Appendix A of the -
Irnplementation Plan.  Periodic waier level measuremenis should be taken Trom. the R
adjacent observat1on Wells by hand (1f ava1lable) to-confirm the datalogger results..

:7)'-'_ ' Set the water level sourider. to 15 ft above the static water table level. With the well vent
" walve open‘to allow air to éscape, initiate flow to the well, begmmng with a flow rate-of
. 2t0°3 gpm. - Gradually- increase the flow rate until the water level in the well has riserito
'''''''''' - the water level sounder sensor.. Maintain this sustained atmosphéric injection rate for 5
- minutes. Record -flow rate and - water lével. - Record. the water level in. the adjacent
- observation well'(s) (if available') - g

- '.9)' “Increase: the flow rate until the water level in the well has risen (o 30 ft above the: 1n1t1al
' {static) -level. - Maintain this 1nJectron rate for .5 minhutes. Record Tlow rate and. water _
- level. Record water level in adjacent monitor well(s) (if avarlable) e S : '

10y 'Reposrtron e water. level tape 45 ft above the static water level.

“11) Increase the flow rate until the water level- in the well has risen to-_'45 ft-above. the initial
*(static) level. Maintain this injection rate for' 5 minutes. - Record flow rate and ‘water
level. - Record water level.in adjacent observation wells (if availabley. -~ ..
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___________________________ 12) Reposition the water level tape to 2 ft below the top of the well head; about 60 ft above
.......................... o .' the Stath Wwater leVel . _ .

13) ::Inerease-the flow rate‘-until ilie water level in the ‘well has risen to the water level sensor -
' (near-ground surface), approximately 60 :ft above the initial {static) level. Maintain this
- injection rate for:5 minutes. - Record flow rate and water level ‘Record water level in~

o adjacent observation. wells (1f used) e
' 14) Stop ‘water addrtron Record times- and Water levels as: the water in the’ casrng falls The‘ S
_ 0 logger should capture this infortation, so the manual measurements wrll serve as a ‘check
S - ontheda. Record water levels in monitor well(). i I
o Calculate specific capacrty (ﬂow rate/helght of water it casing) for the four Steady state Teight -
L ' of water in casings and injection rates. If the AW can Aceept: rn] ectiotl of water at rates greater

_ - than' 2 gpm; the AW is acceptable for use. -If the injection rate is less than 2 gprh, the AW can
- notbeused, and the cause of the failure of the AW shall be evaluated. - And the well replaced

. Following the WIT all down hole equrprnent must be deeontamrnated by hand washing with -

Coan Alconox solutron double rinse with tap watet, and a frnal rinse wrth drstrlled water.. U

_ ..logger data w1ll be graphed- and evaluated {0 assess the spec1ﬁc injection- capacity -of the AW'-"
. and AW acceptance or the requirement to destroy the unacceptable Well and:re=install the AW" :
. 'accordmg to the Well Constivction Plan Flow Chart. SRR -
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